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Consult **Contents'* for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 

7 . agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 

students; 10 specialists in wildlife management, waste disposal, or pollution control 


This soil survey is a publication of the National Cooperative Soil Survey, а 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of Agricul- 
ture policies, benefits of this program are available to all, regardless of race, 
color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was performed in the period 1973-77. Soil 
names and descriptions were approved in 1978. Unless otherwise indicated, 
statements in this publication refer to conditions in the survey area in 1978. 
This survey was made cooperatively by the Soil Conservation Service, the Ken- 
tucky Department for Natural Resources and Environmental Protection, and the 
Kentucky Agricultural Experiment Station. It is part of the technical assistance 
furnished to the Grant and Pendleton Counties Conservation Districts. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at а larger scale. 


Cover: Crop production and livestock ralsing are major uses of 
rural land їп the survey area. 
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Forevvord 


This soil survey contains information that can be used in land-planning pro- 
grams in Grant and Pendleton Counties. It contains predictions of soil behavior 
for selected land uses. The survey also highlights limitations and hazards inher- 
ent in the soil, improvements needed to overcome the limitations, and the 
impact of selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, 
and agronomists can use it to evaluate the potential of the soil and the man- 
agement needed for maximum food and fiber production. Planners, community 
officials, engineers, developers, builders, and home buyers can use the survey 
to plan land use, select sites for construction, and identify special practices 
needed to insure proper performance. Conservationists, teachers, students, and 
specialists in recreation, wildlife management, waste disposal, and pollution 
control can use the survey to help them understand, protect, and enhance the 
environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground instal- 
lations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 
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Glen E. Murray 
State Conservationist 
Soil Conservation Service 
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SOIL SURVEY OF GRANT AND PENDLETON COUNTIES, KENTUCKY 


By Ronnie B. Froedge and Billy C. VVeisenburger, Soil Conservation Service 


United States Department of Agriculture, Soil Conservation Service, 
. in cooperation with 
Kentucky Department for Natural Resources and Environmental Protection, 
and Kentucky Agricultural Experiment Station 


GRANT AND PENDLETON COUNTIES are in the 
northern part of Kentucky. Williamstown is the county 
seat of Grant County and has a population of 2,063. 
Falmouth is the county seat of Pendleton County and 
has a population of 2,593. Grant County has a total land 
area of 159,170 acres, or 248.7 square miles, and Pen- 
dleton County has 178,620 acres, or 279.1 square miles. 

The climate in Grant and Pendleton Counties is humid- 
temperate. Summer is hot, and winter is moderately cold. 
Rainfall is fairly heavy and well distributed throughout the 
year. Snowfall occurs nearly every winter, but the snow 
cover generally lasts only а few days. 

Throughout the survey area, the topography is domi- 
nantly steep. It mainly consists of long, narrow ridges 
and narrow valleys between the ridges. Some gently 
sloping broad ridges, however, are in the north-central 
part of Grant County. Generally, the soils are deep on 
the broader ridges and moderately deep to shallow on 
the narrow ridges and side slopes. Eagle Creek, Licking 
River, and South Fork Licking River are the main stream 
valley systems in the survey area. Eagle Creek is in the 
western part of Grant County and extends in а north- 
south direction. The Licking River flows from the south- 
eastern corner of Pendleton County to Falmouth, then 
runs north through the center of the county. South Fork 
Licking River flows from the southwestern corner of Pen- 
dleton County and merges with the Licking River at Fal- 
mouth. Elevation in the survey area ranges from about 
560 feet on the South Fork Licking River bottom land 
north of Morgan (6), to about 960 feet at Williamstown 
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General nature of the survey area 


This section gives general information concerning the 
survey area. It discusses climate; history and settlement; 
farming; natural resources; recreation; and geology, phy- 
siography, relief, and drainage. 


u 


Climate 
Prepared by the National Climatic Center, Ashevillə, North Carolina. 


Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Williamstown, Ken- 
tucky, in the period 1951 to 1974. Table 2 shows prob- 
able dates of the first freeze in fall and the last freeze in 
spring. Table 3 provides data on length of the growing 
season. 

in vvinter the average temperature is 33 degrees Р, 
and the average daily minimum temperature is 24 de- 
grees. The lovest temperature on record, vyhich oc- 
curred at Williamstown on January 24, 1963, is -21 de- 
grees. In summer the average temperature is 74 de- 
grees, and the average daily maximum temperature is 85 
degrees. The highest recorded temperature, which oc- 
curred on July 15, 1954, is 104 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to "heat units.” During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (50 
degrees F). The normal monthly accumulation is used to 
schedule .single or successive plantings of а сгор be- 
tween the last freeze in spring and the first freeze in fall. 

Of the total annual precipitation, 23 inches, or 55 per- 
cent, usually falls in April through September, which in- 
cludes the growing season for most crops. In 2 years out 
of 10, the rainfall in April through September is less than 
19 inches. The heaviest 1-day rainfall during the period 
of record was 4.57 inches at Williamstown on September 
1, 1965. Thunderstorms occur on about 45 days each 
year, and most occur in summer. 

Average seasonal snowfall is 18 inches. The greatest 
snow depth at any one time during the period of record 
was 14 inches. On an average of 10 days, at least 1 inch 
of snow is on the ground. The number of such days 
varies greatly from year to year. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The sun shines 65 percent 


of the time possible in summer and 40 percent in winter. 
The prevailing wind is from the southwest. Average wind- 
speed is highest, 12 miles per hour, in March. 


History and settlement 


In 1820 Grant County was formed from 250 square 
miles of Pendleton County, making it the 67th county in 
the state. The origin of the name of the county is not 
generally agreed upon by historians. Williamstown 
became the county seat and was named after William 
Arnold, а settler who donated the land for building the 
city. In 1820 the population of Grant County was 1,805 
(9). In 1970 the population was 9,999 (13). 

The 28th county organized in Kentucky was Pendleton 
County. In 1798 Pendleton County was formed from 
Bracken and Campbell Counties. Pendleton County was 
named for Edmund Pendleton of Virginia, а member of 
the House of Burgesses. Falmouth, the county seat, was 
established in 1793 and named after Falmouth, Virginia, 
from where most of the settlers came. The population of 
Pendleton County was 6,775 in 1850, and it reached а 
high of 16,700 in 1880 (3). In 1970, the population was 
9,949 in Pendleton County (79). 


Farming 


Farming is the major economic activity in Grant and 
Pendleton Counties. The 1974 census of agriculture re- 
ported 1,031 farms in Grant County. The average farm 
was 124 acres. Pendleton County had 974 farms, and 
the average farm was 132 acres. In Grant County 80.6 
percent of the land, or 128,344 acres, was in farmland, 
and 71.8 percent, or 128,164 acres, in Pendleton County 
was in farmland (14). 

Some of the diversified farming in Grant and Pendle- 
ton Counties is dairy, hay, cattle, sheep, hogs, tobacco, 
poultry, and grain. Tobacco, corn, and hay are the major 
crops. The acreage and yields from the major crops 
harvested in Grant and Pendleton Counties in 1976 are 
as follows: In Grant County 2,480 acres of burley tobac- 
co produced 6,324,000 pounds: 3,500 acres of corn, of 
which 2,600 acres was used for grain, produced 218,400 
bushels; and 12,000 acres of hay (all kinds) produced 
21,900 tons. In Pendleton County 2,410 acres of burley 
tobacco produced 5,736,000 pounds; 4,800 acres of 
corn, of which 3,600 acres was used for grain, produced 
360,200 bushels; and 14,400 acres of hay (all kinds) 
produced 25,700 tons (5). 


Natural resources 


The main natural resources in the survey area are soil, 
water, trees, and limestone. 

The soil is the most important natural resource in the 
survey area; farm production depends directly or indirect- 
ly on this resource. 

Water is necessary for agriculture and for other eco- 
nomic activities. The largest surface water supplies are 
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available from the Ohio River, Licking River, and South 
Fork Licking River in Pendleton County, and from Eagle 
Greek in Grant County. Along these major streams and 
tributaries, ground water is easily accessible. Away from 
these drainage areas, most drilled wells 100 feet deep 
do not produce enough water for а dependable domestic 
supply of about 100 gallons a day (8, 9). Williamstown 
Lake, Corinth Lake, Boltz Lake, and Bullock Pen Lake 
are man-made reservoirs in Grant County and are used 
for local water supplies. 

The most abundant trees in the survey area are red 
oaks, white oaks, hickory, ash, beech, black walnut, 
eastern redcedar, yellow-poplar, hard maple, and soft 
maple. Approximately 88,000 acres of forest land is in 
the two counties. 

Limestone, а sedimentary rock composed predomi- 
nantly of calcite, is found in large quantities in Grant and 
Pendleton Counties. Limestone is mined near the Ohio 
River and used in the metallurgical industry. The lime- 
stone deposits in the Butler community are mined for 
agricultural lime and for construction purposes, such as 
roads, buildings, and riprap. 


Recreation 


Grant and Pendleton Counties offer various outdoor 
facilities to the public. 

Kincaid Lake State Park in Pendleton County provides 
ΤΕ for camping, hiking, swimming, water skiing, and 
ishing. 

Boltz Lake, Corinth Lake, and Bullock Pen Lake in 
Grant County are used for fishing. Water sports such as 
skiing, swimming, and fishing are provided by William- 
stown Lake, near Williamstown. 

Excellent stream fishing is along Eagle Creek in Grant 
County and along the Licking and South Fork Licking 
Rivers in Pendleton County. 

The Curtis Gates Lloyd Wildlife Area, south of Critten- 
den on U.S. Highway 25, is the only wildlife preserve in 
the survey area. It has an archery range and has various 
trails for hiking. ; 


Geology, physiography, rellef, and 
drainage 


The soils in the survey area are underlain by lime- 
stone, shale, and siltstone—sedimentary rocks of the 
Ordovician geologic age (7). 

The survey area is in parts of the Hills of the Blue- 
grass and Outer Bluegrass physiographic regions. The 
north-central and northeastern parts of Grant County are 
in the Outer Bluegrass region. The remaining land in the 
survey area is in the Hills of the Bluegrass region. In 
Grant and Pendleton Counties the Hills of the Bluegrass 
region is geologically lower than the Outer Bluegrass 
region. 

The Outer Bluegrass region is underlain by interbed- 
ded limestone, calcareous shale, and siltstone of the 
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Fairview Formation (fig. 1). This upland region has long, 
broad, undulating to rolling ridgetops and short, hilly side 
slopes. It is dissected by lateral drains and steep vvalled, 
V-shaped valleys. 

The Hills of the Bluegrass region is underlain by inter- 
bedded calcareous shale, limestone, and siltstone of the 
Kope Formation (fig. 2). This upland region has long, 
winding, narrow, rolling to hilly ridges and steep walled, 
V-shaped valleys. Short ridges extend laterally from the 
main ridges. The region is strongly dissected by small 
streams and lateral drains. 

The topography ranges from nearly level to steep. The 
highest point in the survey area is 960 feet, which is 400 
feet higher than the lowest valley floor. 

Eagle Creek, Licking River, South Fork Licking River, 
and the Ohio River drain the entire survey area. The 
chain of ridges running north and south along Interstate 
75 in Grant County is а natural boundary between Eagle 
Creek watershed and the Licking River watershed. The 
Eagle Creek watershed drains all of Grant County except 
the area east of Interstate 75, which drains into the 
South Fork Licking River and Licking River. The north- 
eastern tip of Pendleton County drains east into the Ohio 
River. The remaining part of Pendleton County drains 
into the South Fork Licking River and the Licking River. 


How this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 


Figure 1.—Thin, interbedded limestone, shale, and siltstone of the 
Fairview Formation underlie Lowell and Nicholson soils. 


Figure 2.—Calcareous, interbedded shale, limestone, and siltstone of 
the Kope Formation underlie Eden and Heitt soils. 


A profile is the sequence of natural layers, or horizons, in 
а soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to nation- 
wide uniform procedures. They drew the boundaries of 
the soils on aerial photographs. These photographs 
show trees, buildings, fields, roads, and other details that 
help in drawing boundaries accurately. The soil maps at 
the back of this publication were prepared from aerial 
photographs. 

The areas shown on а soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under “General soil map for 
broad land use planning” and “Soil maps for detailed 
planning.” 

While а soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for en- 
gineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those characteris- 
tics may be modified during the survey. Data are assem- 
bled from other sources, Such as test results, records, 
field experience, and state and local specialists. For ex- 
ample, data on crop yields under defined management 
are assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

But only part of а soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 


information then needs to be organized so that it can be 
used by farmers, rangeland and woodland managers, 
engineers, planners, developers and builders, home 
buyers, and others. 


General soil map for broad land use 
planning 


The general soil map at the back of this publication 
shows broad areas that have а distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, а map 
unit consists of one or more major soils and some minor 
soils. It is named for the major soils. The soils making up 
one unit can occur in other units but in different pattern. 
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The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
soils in any one map unit differ from place to place in 
slope, depth, drainage, and other characteristics that 
affect management. 


1. Eden 


Moderately deep, sloping to steep, well drained soils that 
have a clayey subsoil; on ridgetops and hillsides 


This unit (fig. 3) is on highly dissected uplands that 
have narrow ridgetops and narrow flood plains (fig. 4). 
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Figure 3.—Relationship of soil to topography and underlying material in the Eden unit. 
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Figure 4.—Typical scene of Eden Hills. 


The unit makes up about 75 percent of Grant County 
and 88 percent of Pendleton County. In Grant County, it 
is about 91 percent Eden soils and 9 percent soils of 
minor extent. In Pendleton County, it is about 78 percent 
Eden soils and 22 percent soils of minor extent. 

The Eden soils formed in the residuum from calcare- 
ous shale and thin-bedded limestone and siltstone. The 
sloping Eden soils are on ridgetops, and the moderately 
steep and steep Eden soils are on hillsides. Eden soils 
are moderately deep, well drained, and slowly perme- 
able. They have a loamy or clayey surface layer and a 
clayey subsoil. 

Of minor extent in this unit are the well drained Heitt 
and Lowell soils on narrow ridges, the moderately well 
drained Licking soils on stream terraces, the well drained 
Nolin soils on narrow fiood plains, and the shallow 
Cynthiana soils on hillsides. 

About two-thirds of the acreage of this unit is used for 
hay and pasture, and one-third is wooded or covered 
with brush. A small acreage is used for cultivated crops, 
mainly garden crops and tobacco. The steepness of 
slope and clayey subsoil are the main limitations to farm- 
ing and most other uses. 


The soils in this unit have poor potential for cultivated 
crops, hay, and most specialty crops. The steepness of 
slope, poor workability, and droughtiness are the main 
limitations to farming. These soils have fair potential for 
pasture and for woodland. Potential is poor for residen- 
tial and other urban developments. The steepness of 
slope, moderate depth to bedrock, slow permeability, 
moderate shrink-swell potential and low strength are limi- 
tations and are difficult to overcome. Potential is poor for 
intensive recreation. Potential is fair for developing 
woodland wildlife and openland wildlife habitats. 


2. Lowell-Nicholson 


Deep, gently sloping to moderately steep, well drained 
and inoderately well drained soils that have a clayey and 
loamy subsoil; on ridgetops and hillsides 


This unit (fig. 5) is on long, broad ridges, mainly in the 
north-central part of Grant County and the northeastern 
part of Pendleton County. 

The unit makes up about 21 percent of Grant County 
and about 1 percent of Pendleton County. In Grant 
County, it is about 54 percent Lowell soils, 32 percent 
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Limestone, calcareous shale 
and siltstone interbedded 


Figure 5.—Relationship of soils to topography and underlying material in the Lowell-Nicholson unit. 


Nicholson soils, and 14 percent soils of minor extent. in 
Pendleton County, it is about 57 percent Lowell 6015, 33 
percent Nicholson soils, and 10 percent soils of minor 
extent. 


The Lowell soils formed in residuum from limestone; 
siltstone; and thin-bedded, calcareous shale. In most 
places, the Lowell soils are at a slightly lower elevation 
than the Nicholson soils. The sloping Lowell soils are on 
ridgetops, and the moderately steep Lowell soils are on 
hillsides. Lowell soils are deep and well drained. Perme- 
ability is moderately slow. They have a surface layer of 
silt loam and а clayey subsoil. 

The Nicholson soils formed in a mantle of loess and 
the underlying residuum of limestone and siltstone inter- 
bedded with thin layers of calcareous shale. These soils 
are gently sloping to sloping and are on fairly broad 
ridges. The Nicholson soils are deep, are moderately 
well drained, and have а slowly permeable fragipan. 
They have a surface layer of silt loam. The upper part of 
the subsoil is loamy, the middle part is а fragipan, and 
the lower part is clayey. 


Of minor extent in this unit is the well drained, steep 
Eden soil. It is on the lower part of hillsides. 

Areas of this unit are used mainly for crops and pas- 
ture. Most of the acreage is in grassland. The broader 
ridges are used for cultivated crops, mainly corn and 
tobacco. The steepness of slope and clayey subsoil of 
the Lowell soils and the slowly permeable fragipan of the 
Nicholson soils are the main limitations to farming and 
most other uses. 

The soils in this unit have fair potential for cultivated 
crops and most specialty crops. If the 5015 are cultivat- 
ed, erosion is the main management concern and ero- 
sion control practices are needed. These soils have 
good potential for pasture, hay crops, and woodland. 
Potential is fair for intensive recreation and for residential 
and other urban developments. The steepness of slope, 
moderate shrink-swell potential, low strength, and slow 
permeability are limitations and are difficult to overcome. 


3. Nolin-Licking-Otwell 
Deep, nearly level to moderately steep, well drained and 
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moderately well drained soils that have å loamy or 
clayey subsoil; on flood plains and stream terraces 


This unit is on flood plains and stream terraces along 
Eagle Creek in Grant County. 

The unit makes up about 4 percent of Grant County 
and is not in Pendleton County. it is about 40 percent 
Nolin soils, 20 percent Licking soils, 16 percent Otwell 
soils, and 24 percent soils of minor extent. 

The Nolin soils formed in recent alluvial material. 
These soils are nearly level and are on flood plains. The 
Nolin soils are deep, moderately well drained, and slowly 
permeable. They have a surface layer of silt loam and a 
loamy subsoil. 

The Licking soils formed in lacustrine sediment. These 
soils are gently sloping to moderately steep and are on 
stream terraces. The Licking soils are deep, moderately 
well drained, and slowly permeable. They have а surface 
layer of silt loam and a clayey subsoil. 

The Otwell soils formed in lacustrine sediment or in 
old, mixed alluvial deposits. These soils are nearly leve! 
to sloping and are on stream terraces. The Otwell soils 
are deep, are moderately well drained, and have а slowly 
permeable fragipan. They have а surface layer of silt 
loam and a clayey subsoil. 

Of minor extent in this unit are the somewhat poorly 
drained Newark soils on flood plains, the somewhat 
poorly drained McGary soils and the well drained Elk 
soils on stream terraces, and the well drained Woolper 
soils on toe slopes and stream terraces. 

Most areas of this unit are cleared and used for farm- 
ing. Much of the acreage is used for cultivated crops. 
The steeper areas are used for pasture and hay. The 
steepness of slope, flooding, and slow permeability are 
the main limitations to farming and most other uses. 

The soils in this unit have good potential for cultivated 
crops and most specialty crops. If the soils are cultivat- 
ed, erosion is the main management concern and ero- 
sion control practices are needed. These soils have 
good potential for pasture, hay crops, and woodland. 
Potential is fair for intensive recreation. Potential is poor 
for residential and other urban developments. The steep- 
ness of slope, seasonal high water table, and flooding 
are limitations and are difficult to overcome. 


4. Otwell-Licking-Elk 


Deep, nearly level to moderately steep, well drained and 
moderately well drained soils that have a loamy or 
clayey subsoil; on stream terraces 


This unit (fig. 6) is on stream terraces, mainly along 
the Licking River and forks of the Licking River in Pen- 
dleton County. 

The unit makes up about 11 percent of Pendleton 
`County and is not in Grant County. It is about 27 percent 
Otwell soils, 21 percent Licking soils, 20 percent Elk 
soils, and 32 percent soils of minor extent. 

The Otwell soils formed in lacustrine sediment or in 
old, mixed alluvial deposits. These soils are nearly level 
to sloping. The Otwell soils are deep, are moderately 


well drained, and have a slowly permeable fragipan. 
They have a surface layer of silt loam and a loamy 
subsoil. 

The Licking soils formed in lacustrine sediment. These 
soils are gently sloping to moderately steep. The Licking 
soils are deep, moderately well drained, and slowly per- 
meable. They have a surface layer of silt loam and a 
clayey subsoil. | 

The Elk soils formed in mixed alluvium. These soils are 
nearly level to sloping. The Elk soils are deep, well 
drained, and moderately permeable. They have a surface 
layer of silt loam and a loamy subsoil. 

Of minor extent in this unit are the well drained Nolin 
soils and somewhat poorly drained Newark soils on flood 
plains and the well drained Woolper soils on toe slopes 
and stream terraces. Also of minor extent are the some- 
what poorly drained McGary soils and the poorly drained 
Zipp and Robertsville soils on stream terraces. 

Most areas of this soil have been cleared and are 
used mainly for cultivated crops and pasture. Steepness 
of slope, slow permeability, and flooding are the main 
limitations for farming and most other uses. 

The soils in this unit have good potential for cultivated 
crops, specialty crops, pasture or hay crops, and wood- 
land. When these soils are cultivated, erosion is the main 
management concern and erosion control practices are 
needed. These soils have fair potential for intensive rec- 
reation uses. The potential for residential and other 
urban developments is fair in parts that do not flood. The 
slow permeability in the fragipan of Otwell soils, steep- 
ness of slope, and slow permeability in the clayey sub- 
soil of Licking soils are the main limitations. 


Broad land use considerations 


Grant and Pendleton Counties are mainly rural, but 
small towns or communities are throughout the counties. 
їп general, the soils that have good potential for cultivat- 
ed crops also have good potential for urban develop- 
ment. Farmers, environmentalists, urban planners, con- 
struction engineers, the general public, and others are 
faced with the important question: How should the soils 
be used to satisfy the diverse needs of the people? To 
ensure that productive soils will always be available for 
farming, present and future needs must be determined, 
options must be weighed, and intelligent choices must 
be made. The general soil map is most helpful in plan- 
ning future broad land use patterns. 

The soils on flood plains and stream terraces in map 
units 3 and 4 are the most productive and valuable for 
cultivated crops. The soils in map units 3 and 4 have 
good potential for cultivated crops, and the soils in map 
unit 2 have fair potential. The Lowell soils in unit 2 and 
the Licking soils in units 3 and 4 have an erosion hazard 
so severe that they should be used mainly for pasture or 
hay. The soils in map unit 1 have little value for cultivat- 
ed crops because of the steepness of slope, erosion 
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Figure 6 一 Relationship of soils to topography and underlying material in the Otwell-Licking-Elk unit. 


hazard, flagstones on the surface, poor workability, and 
droughtiness. The less sloping soils in map units 2, 3, 
and 4 have good potential for vegetables and many 
other specialty crops. 

The soils in map unit 2 have better potential than most 
other units for urban uses. The steepness of slope, mod- 
erate shrink-swell potential, perched water table, and 
slow permeability are the main limitations. The soils in 
map units 3 and 4 have poor potential, mainly because 
of the hazard of flooding. The clayey soils in map unit 1 
have poor potential for urban uses because of the steep- 
ness of slope, moderate depth to rock, and moderate 
shrink-swel! potential. 

Soils throughout Grant and Pendleton Counties can be 
used for various types of recreation. The soils in map 
unit 1 are suitable for nature studies and as wilderness, 
but they have poor potential for intensive recreation 
uses, mainly because of the steepness of slope. The 
clayey Eden soils in map unit 1 are underlain by shale 


and are suitable for water impoundments. In map units 2, 
3, and 4, the less sloping soils have good to fair poten- 
tial for intensive recreation uses. The steepness of 
slope, clayey subsoil, and slow permeability limit use in 
most areas. 

The sails in map units 2, 3, and 4 have good potential 
for woodland. In map unit 1, the potential is fair. The 
main concerns in management of woodland in map unit 
2 are equipment limitations and the erosion hazard. The 
main concerns in management of the soils in map units 
1, 3, and 4 are equipment limitations, the erosion hazard, 
seedling mortality, and plant competition. The soils in 
map unit 1 are more severely limited because of the 
steepness of slope and moderate depth to rock. 

Most of the soils in map units 2, 3, and 4 have been 
cleared and have good potential as habitat for openland 
wildlife. The soils in map unit 1 have fair potential as 
habitat for openland and woodland wildlife. The supply of 
food and cover is plentiful. 
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Soil maps for detailed planning 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and po- 
tential of a soil for specific uses. They also can be used 
to plan the management needed for those uses. More 
information on each map unit, or soil, is given under 
“Use and management of the soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for vyhich the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil, a brief description of the soil 
profile, and a listing of the principal hazards and limita- 
tions to be considered in planning management. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying materiat, all the soils of 
a series have major horizons that are similar in composi- 
tion, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, vvetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soj 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Licking silt loam, 2 to 6 per- 
cent slopes, is one of several phases in the Licking 
series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. 

A soil complex consists of two or more soils in such 
an intricate pattern or in such small areas that they 
cannot be shown separately on the soil maps. The pat- 
tern and proportion of the soils are somewhat similar in 
all areas. Elk-Newark complex is an example. 

Most map units include smail scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ sub- 
stantially from those of the major soil or soils. Such 
differences could significantly affect use and manage- 
ment of the soils in the map unit. The included soils are 
identified in each map unit description. Some small areas 
of strongly contrasting soils are identified by a special 
symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits-Dumps complex is an example. Miscella- 
neous areas are shown on the soil maps. Some that are 
too small to be shown are identified by a special symbol 
on the soil maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of tables”) 


give properties of the soils and the limitations, capabili- 
ties, and potentials for many uses. The .Glossary defines 
many of the terms used in describing the soils. 

Descriptions of the map units on the detailed soil 
maps are given in the following pages. 


AIB—Allegheny loam, 2 to 6 percent slopes. This 
gently sloping soil is deep and well drained. It is on 
stream terraces and foot slopes. Slopes are smooth and 
convex. Areas are 20 to 100 acres. 

Typically, the surface layer is brown loam about 7 
inches thick. The subsoil extends to a depth of 52 
inches. The upper 35 inches of the subsoil is strong 
brown clay loam, and the lower 10 inches is strong 
brown loam. The underlying material to a depth of 65 
inches is strong brown sandy loam. 

This Allegheny soil has a deep root zone. Permeability 
is moderate, surface runoff is medium, and available 
water capacity is high. Organic matter content and natu- 
ral fertility are low. The soil is very strongly acid or 
extremely acid throughout, except in areas that have 
been limed. This soil has good tilth and can be worked 
throughout a wide range of soil moisture. Some areas of 
this soil are subject to flooding, if the floodwater is ex- 
ceptionally high. 

Included with this soil in mapping are a few areas of 
soils that have more silt in the upper part of the subsoil 
and less clay in the lower part than this Allegheny soil. 
Also included are areas that are subject to flooding. The 
included soils make up 20 to 30 percent of this map unit. 

Much of the acreage of this soil is used for hay or 
pasture. Some areas are used for burley tobacco and 
corn. This soil has good potential for cultivated crops 
commonly grown in the area, such as corn, tobacco, and 
small grain. Flooding on this soil is generally not a 
hazard to cultivated crops. The hazard of erosion is 
moderate if this soil is cultivated. Contour farming, mini- 
mum tillage, contour stripcropping, including grasses and 
legumes in the cropping system, returning crop residue 
to the soil, no-tillage, and grassed waterways help to 
reduce runoff and control erosion. Incorporating crop 
residue in the plow layer helps to maintain organic 
matter content. 

This soil has good potential for pasture and hay. Ken- 
tucky bluegrass, tall fescue, orchardgrass, red clover, 
alfalfa, Ladino clover, and annual lespedeza are better 
Suited to this soil than most other hay and pasture 
plants. 

Potential is good for upland oaks, eastern white pine, 
yellow-poplar, and black walnut. Woodland management 
concerns are slight. The main concern is plant competi- 
tion when establishing seedlings. 

Potential is good for urban uses. Limitations are slight, 
except in low areas where flooding may occur in places. 
The low strength is a limitation if this soil is used for 
roadfill. 

This soil is in capability subclass Ile and woodland 
group 20. 
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AIC—Allegheny loam, 6 to 12 percent slopes. This 
sloping soil is deep and well drained. It is on stream 
terraces, foot slopes, and low ridges. Slopes are smooth 
and convex. Areas are 10 to 50 acres. 

Typically, the surface layer is brown loam about 7 
inches thick. The subsoil extends to a depth of 52 
inches. The upper 35 inches of the subsoil is strong 
brown clay loam, and the lower 10 inches is strong 
brown loam. The underlying material to a depth of 65 
inches is strong brown sandy loam. 

This Allegheny soil has а deep root zone. Permeability 
is moderate, surface runoff is medium, and available 
water capacity is high. Organic matter content and natu- 
ral fertility are low. This soil is very strongly acid or 
extremely acid throughout, except in areas that have 
been limed. This soil has good tilth and can be worked 
throughout a wide range of soil moisture. Some areas of 
this soil are subject to flooding. 

Included with this soil in mapping are areas of soils 
that have more silt in the upper part of the subsoil and 
less clay in the lower part than this Allegheny soil. Also 
included are areas that are subject to flooding. The in- 
cluded soils make up 10 to 20 percent of this map unit. 

Much of the acreage of this soil is used for hay or 
pasture, but many areas are used for burley tobacco and 
corn. This soil has good potential for hay and pasture. 
Kentucky bluegrass, orchardgrass, tall fescue, alfalfa, red 
clover, Ladino clover, and annual lespedeza are better 
suited to this soil than most other hay and pasture 
plants. This soil has fair potential for cultivated crops 
commonly grown in the area. Flooding on this soil is 
generally not а hazard to cultivated crops. The hazard of 
erosion is severe if this soil is cultivated. Contour farm- 
ing, minimum tillage, contour stripcropping, including 
grasses and legumes in the cropping system, returning 
crop residue to the soil, no-tillage, and grassed water- 
ways help to reduce runoff and control erosion. Incorpo- 
rating crop residue in the plow layer helps to maintain 
organic matter content. 

Potential is good for upland oaks, eastern white pine, 
yellow-poplar, and black walnut. Woodland management 
concerns are slight. The main concern is plant competi- 
tion when establishing seedlings. 

Potential is fair for urban uses. The steepness of slope 
is the main limitation. Some low areas åre subject to 
flooding. 

This soil is in capability subclass Ille and woodland 
group 20. 


AID—Allegheny loam, 12 to 20 percent slopes. This 
moderately steep soil is deep and well drained. It is on 
low ridges, foot slopes, and stream terraces. Slopes are 
smooth and convex. Areas are 10 to 30 acres. 

Typically, the surface layer is brown loam about 7 
inches thick. The subsoil extends to a depth of 52 
inches. The upper 35 inches of the subsoil is strong 
brown clay loam, and the lower 10 inches is strong 
brown loam. The underlying material to a depth of 65 
inches is strong brown sandy loam. 
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This Allegheny soil has a deep root zone. Permeability 
is moderate, surface runoff is medium, and available 
water capacity is high. Organic matter content and natu- 
ral fertility are low. This soil is very strongly acid or 
extremely acid throughout, except in areas that have 
been limed. This soil has good tilth and can be worked 
throughout a wide range of soil moisture. Some areas of 
this soil are subject to flooding. 

Included with this soil in mapping are small areas of 
ЕК and Licking soils and areas of soils that are similar to 
this Allegheny soil but have a thin layer of gravelly clayey 
alluvium. Also included are areas that are subject to 
flooding. The included soils make up 20 to 30 percent of 
this map unit. 

Most areas of this soil are in pasture. Some areas are 
in scrub trees or are covered with brush. This soil has 
good potential for pasture or hay. Kentucky bluegrass, 
tall fescue, orchardgrass, red clover, alfalfa, Ladino 
clover, and annual lespedeza are better suited to this 
soil than most other hay and pasture plants. This soil 
has poor potential for cultivated crops. Flooding on this 
soil is generally not a hazard to cultivated crops. The 
hazard of erosion is very severe if this soil is cultivated. 
The soil can be cultivated occasionally if erosion control 
practices are used. Contour farming, minimum tillage, 
contour stripcropping, including grasses and legumes in 
the cropping system, returning crop residue to the soil, 
no-tillage, and grassed waterways help to reduce runoff 
and control erosion. Incorporating crop residue in the 
plow layer helps to maintain organic matter content. Pre- 
paring а seedbed is difficult because of the moderately 
steep slopes and equipment limitations. 

Potential is good for upland oaks, eastern white pine, 
yellow-poplar, and black walnut. The main concerns in 
management of woodland are equipment limitations, be- 
cause of steepness of slope; control of undesirable 
plants; and the erosion hazard. 

Potentia! is poor or fair for most urban uses. The 
steepness of slope is the main limitation. In low areas, 
flooding may occur in places. The low strength is a 
limitation if this soil is used for roadfill. 

This soil is in capability subclass IVe and woodland 
group 2r. 


ChD—Cynthiana silty clay loam, very rocky, 6 to 20 
percent slopes. This moderately steep soil is shallow 
and well drained to somewhat excessively drained. It is 
on low ridges in the southern part of Pendleton County. 
Slopes are smooth and convex. Areas are 20 to 40 
acres. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 4 inches thick. The subsoil is light olive 
brown flaggy silty clay about 14 inches thick. Limestone 
bedrock is at a depth of about 18 inches. 

This Cynthiana soil has a shallow root zone. Perme- 
ability is moderately slow, surface runoff is rapid, and 
available water capacity is low. Organic matter content is 
moderate, and natural fertility is medium. The surface 
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layer is slightly acid or neutral, and the subsoil is slightly 
acid to mildly alkaline. Shrink-swell potential is moderate, 
and strength is low. Depth to limestone bedrock is 10 to 
20 inches. 

Included with this soil in mapping are small areas of 
soils that are similar to this Cynthiana soil but have 
bedrock at 8 depth of more than 20 inches or less than 
6 to 10 inches. Also included are small areas of Eden 
soils and limestone outcrop. The included soils make up 
about 20 to 30 percent of this map unit, and limestone 
outcrop makes up about 5 percent. 

Many areas of this soil are used for hay or pasture. 
Some areas are wooded or covered with brush. This soil 
has fair potential for hay and cultivated crops. Tall 
fescue, Kentucky bluegrass, and sericea lespedeza are 
better suited to this soil than most other pasture plants. 
Establishing а stand of grass is difficult because of the 
moderately steep slopes, outcrops, and droughtiness. 
The hazard of erosion is very severe if the plant cover is 
removed. 

Potential is fair for Virginia pine and eastern redcedar. 
The main concerns in management of woodland are 
equipment limitations, because of the steepness of 
slope; the erosion hazard; and seedling mortality. 

Potential is poor for most urban uses. The moderately 
steep slopes and shallow depth to bedrock are the main 
limitations. The low strength is a limitation if this soil is 
used for roadfill. 

This soil is in capability subclass Vis and woodland 
group 4d. 


CyF—Cynthiana-Rock outcrop complex, 20 to 50 
percent slopes. This complex consists of shallow, well 
drained and somewhat excessively drained, steep, 
clayey soils and Rock outcrop. The soils and Rock out- 
crop are so intermingled that to separate them in map- 
ping was not practical. This complex is on low hillsides 
near major streams. Areas are 20 to 150 acres (fig. 7). 
This complex is 40 to 50 percent Cynthiana soils and 25 
to 30 percent Rock outcrop. 

Typically, the Cynthiana soil has a surface layer of 
dark grayish brown silty clay loam about 4 inches thick. 
The subsoil is light olive brown flaggy silty clay about 14 
inches thick. Limestone bedrock is at a depth of about 
18 inches. 

The Cynthiana soil has а shallow root zone. Perme- 
ability is moderately slow. Surface runoff is rapid or very 
rapid, and available water capacity is low. Organic matter 
content is moderate, and natural fertility is medium. The 
surface layer is slightly acid or neutral, and the subsoil is 
slightly acid to mildly alkaline. Shrink-swell potential is 
moderate, and strength is low. Depth to limestone bed- 
rock is 10 to 20 inches. 

The Rock outcrop consists of exposures of bare lime- 
stone bedrock. 

Included with this complex in mapping are a few large 
areas of soils that are similar to the Cynthiana soils but 
have slopes of more than 50 percent. Also included are 
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50 percent slopes. This unit commonly is below Eden soils. 


areas of Eden soils and small areas of soils that have 
bedrock at а depth of more than 20 inches or less than 
10 inches. The included soils make up about 15 to 25 
percent of this map unit. 

Most areas of this complex are wooded or covered 
with brush. Some areas are used for pasture. This com- 
plex has poor potential for crops, hay, or pasture. Tail 
fescue, Kentucky bluegrass, and sericea lespedeza are 
better suited to this complex than most other pasture 
plants. Establishing а stand of grass is difficult because 
of the steep and very steep slopes, Rock outcrop, and 
droughtiness. 

Potential is fair for Virginia pine and eastern redcedar. 
The main concerns in management of woodland are 
equipment limitations, erosion hazard, and seedling mor- 
tality. The steepness of slope limits the use of equip- 
ment. 

Potential is poor for most urban uses because of the 
shallow depth to rock, Rock outcrop, and steep slope. 

This complex is in capability subclass VIIs. Cynthiana 
soil is in woodland group 4d; Rock outcrop is not as- 
signed to å woodland group. 


EdD—Eden silty clay loam, 6 to 20 percent slopes. 
This sloping to moderately steep soil is moderately deep, 
well drained, and has а clayey, flaggy subsoil. It is on 
narrow ridges and the upper part of hillsides above areas 
of steep Eden and Cynthiana soils. Slopes are smooth 
and convex. Areas are 30 to 200 acres (fig. 8). 
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Figure 8.—Eden silty clay loam, 6 to 20 percent slopes. The sparse 
grass in the foreground is growing on the clayey subsoil. Loamy 
topsoil is provided to help obtain a lush, beautiful lawn. 


Typically, the surface layer is brown silty clay loam 
about 6 inches thick. The subsoil is yellowish brown and 
light olive brown silty clay that extends to a depth of 30 
inches. The underlying material to а depth of 38 inches 
is soft, partly weathered shale and siltstone that have 
thin layers of limestone. 

This Eden soil has a moderately deep root zone. The 
penetration of roots is impeded by the coarse fragments 
in the clayey subsoil. Surface runoff is rapid, permeability 
is slow, and available water capacity is moderate to low. 
Organic matter content is low. This soil is medium acid 
to moderately alkaline above the underlying material. 
Many areas of this soil are medium to high in potash and 
low to medium in phosphate, but the soil is generally low 
in nitrogen. Shrink-swell potential is moderate, and 
strength is low. Depth to unweathered, soft shale is 20 
to 40 inches. 

Included with this soil in mapping are small areas of 
soils that have a surface layer of silt loam, small areas of 
soils that have a surface layer of silty clay, and small 
areas of flaggy soils. Also included are long, narrow 
areas of soils that have slopes of less than 6 percent; 
small areas of soils that are similar to Eden soils but 
have unweathered shale at a depth of less than 20 
inches or more than 40 inches; and small areas of Heitt 
soils. The included soils make up about 15 to 25 percent 
of this map unit. 

Most areas of this soil are used for hay or pasture. 
Small areas are used for burley tobacco, and some 
areas are wooded. This soil has poor potential for culti- 
vated crops. The hazard of erosion is very severe if the 
soil is cultivated. The soil can be cultivated occasionally 
if erosion control practices are used. Contour farming, 
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minimum tillage, contour stripcropping, including grasses 
and legumes in the cropping system, returning crop resi- 
due to the soil, and grassed waterways help to reduce 
runoff and control erosion. Incorporating crop residue in 
the plow layer helps to maintain organic matter content. 
Preparing å seedbed is difficult because of the moder- 
ately steep slopes and equipment limitations. This soil 
has fair or good potential for hay and pasture. Tall 
fescue, Kentucky bluegrass, and annual lespedeza are 
better suited to this soil than most other pasture plants. 
Establishing a stand of grass is difficult because of the 
moderately fine textured surface layer, moderately steep 
slopes, and very severe hazard of erosion. 

Potential is fair for Virginia pine, Scotch pine, Austrian 
pine, and eastern redcedar. The main concerns in man- 
agement of woodland are equipment limitations, the ero- 
sion hazard, seedling mortality, and plant competition. 
The steepness of slope limits the use of equipment. 

Potential is poor for urban uses. The moderately steep 
slope; the tendency of this soil to erode and form slides 
and slips; the soft, unweathered clay shale at a depth of 
20 to 40 inches; and slow permeability are the main 
limitations. The low strength is a limitation if this soil is 
used for roadfill. 

This soil is in capability subclass IVe and woodland 
group 3c. 


EfE3—Eden flaggy silty clay, 20 to 30 percent 
slopes, severely eroded. This steep soil is moderately 
deep, well drained, and somewhat droughty. It is on 
hillsides. А large part of the original surface layer has 
been removed by erosion, and the present plow layer is 
mainly material from the original subsoil. Most areas are 
highly dissected by shallow gullies. Slopes are long and 
smooth. Areas are several hundred acres in size (fig 9). 

Typically, the surface layer is flaggy silty clay about 6 
inches thick. The subsoil is yellowish brown and light 
olive brown flaggy silty clay that extends to a depth of 30 
inches. The underlying material to a depth of 38 inches 
is soft, partly weathered shale and siltstone that have 
thin layers of limestone. 

This Eden soil has a moderately deep root zone. The 
penetration of roots is impeded by coarse fragments in 
the clayey subsoil. Surface runoff is rapid, permeability is 
slaw, and available water capacity is moderate or low. 
Organic matter content is low. This soil is medium acid 
to moderately alkaine above the underlying material. 
Many areas of this soil are medium to high in potassium 
and low to medium in phosphorus, but the soil is gener- 
ally low in nitrogen. Shrink-swell potential is moderate, 
and strength is low. Depth to unweathered, soft shale is 
20 to 40 inches. 

Included with this soil in mapping are small areas of 
soils that have a surface layer of silty clay loam, small 
areas of soils that have more than 35 percent flagstones 
on the surface, and very small slip or creep areas that 
are more acid and deeper to unweathered shale than 
this Eden soil. Also included are small areas of soils that 
are similar to this Eden soil but have bedrock at a depth 
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Figure 9 一 Typical wooded area of Eden flaggy silty clay, 20 to 30 
percent slopes, severely eroded. 


of less than 20 inches. The included soils make up about 
15 to 25 percent of this map unit. 

Some areas of this soil are in tall fescue pasture, but 
many areas have reverted to redcedar, deciduous trees, 
and brush. This soil has poor potential for cultivated 
crops or hay because of the steepness of slope and the 
very severe erosion hazard if the plant cover is removed. 
It has poor or fair potential for pasture. Establishing а 
stand of grass is difficult because of the steep slopes, 
very severe hazard of erosion, flagstones on the surface, 
clayey surface layer, and shallow gullies. Tall fescue, 
Kentucky bluegrass, and annual lespedeza are better 
suited to this soil than most other pasture plants. 

Potential is fair for Virginia pine, Scotch pine, Austrian 
pine, and eastern redcedar. The main concern in man- 
agement of woodland are the equipment limitations, ero- 
sion hazard, and seedling mortality. The steepness of 
slope limits the use of most equipment. 

Potential is poor for urban uses. The steepness of 
slope; the tendency of this soil to erode and form slips 
and slides; the soft, unweathered shale at а depth of 20 
to 40 inches; and slow permeability are the main limita- 
tions. The low strength is a limitation if this soil is used 
for roadfill. 

This soil is in capability subclass Vlle and woodland 
group 4c. 


ЕКВ--ЕК silt loam, 2 to 6 percent slopes. This 
gently sloping soil is deep and well drained. It is on high 
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stream terraces in scattered areas along the major 
streams. Slopes are smooth and convex. Areas are 5 to 
50 acres. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil extends to a depth of 42 
inches. The upper 7 inches of the subsoil is brown silt 
loam, and the lower 27 inches is brown and strong 
brown silty clay loam. The underlying material to a depth 
of 65 inches is yellowish brown silty clay loam. 

This Elk soil has а deep root zone. Permeability is 
moderate, surface runoff is medium, and available water 
capacity is high. Organic matter content is moderate, 
and natural fertility is medium. This soil is strongly acid 
or medium acid, except in areas that have been limed. 
This soil has good tilth and can be worked throughout a 
wide range of soil moisture. Some areas of this soil are 
subject to flooding, if the floodwater is exceptionally 
high. 

pe with this soil in mapping are small narrow 
areas of Elk soils that have slopes of less than 2 per- 
cent. Also included are areas that are subject to flood- 
ing. The inciuded soils make up 5 to 10 percent of this 
map unit. 

Most areas of this soil are used for burley tobacco, 
corn, and hay crops. This soil has good potential for 
cultivated crops commonly grown in the area, such as 
corn, tobacco, and small grain. Flooding on this soil is 
generally not а hazard to cultivated crops. The hazard of 
erosion is moderate if this soil is cultivated. Contour 
farming, minimum tillage, contour stripcropping, including 
grasses and legumes in the cropping system, returning 
crop residue to the soil, no-tillage, and grassed vvater- 
vvays help to reduce runoff and control erosion. This soil 
has good potential for pasture and hay. Kentucky blue- 
grass, tall fescue, orchardgrass, red clover, alfalfa, 
Ladino clover, and annual lespedeza are better suited to 
this soil than most other hay and pasture plants. 

Potential is good for upland oaks, eastern vyhite pine, 
loblolly pine, yellow-poplar, and black walnut. The main 
concern in management of woodland is plant competi- 
tion. 

Potential is good for most urban uses, except in low 
areas where flooding may occur in places. The low 
strength is a limitation if this soil is used for roadfill. 

This soil is in capability subclass lle and woodland 
group 20. 


EkC—Elk silt loam, 6 to 12 percent slopes. This 
sloping soil is deep and well drained. It is on stream 
terraces in scattered areas along the major streams. 
Slopes are short and smooth. Areas are 5 to 20 acres. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil extends to a depth of 42 
inches. The upper 7 inches of the subsoil is brown silt 
loam, and the lower 27 inches is brown and strong 
brown silty clay loam. The underlying material to a depth 
of 65 inches is yellowish brown silty clay loam. 

This Elk soil has a deep root zone. Permeability is 
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moderate, surface runoff is medium, and available water 
capacity is high. Organic matter content is moderate, 
and natural fertility is medium. The soil is strongly acid or 
medium acid, except in areas that have been limed. This 
soil has good tilth and can be worked throughout а wide 
range of soil moisture. 

included with this soil in mapping are small areas of 
ΕΙΚ soils that have slopes of more than 12 percent and a 
few small areas of eroded soils. Also included are areas 
that are subject to flooding. The included soils make up 
about 5 to 10 percent of this map unit. 

Most areas of this soil are used for hay or pasture, but 
many areas are used for burley tobacco and corn. This 
soil has good potential for hay and pasture. Kentucky 
bluegrass, orchardgrass, tall fescue, alfalfa, red clover, 
Ladino clover, and annual lespedeza are better suited to 
this soil than most other hay and pasture plants. This 
soil has fair potential for cultivated crops commonly 
grown in the area. Flooding on this soil is generally not a 
hazard to crops. The hazard of erosion is severe if this 
soil is cultivated. Contour farming, minimum tillage, con- 
tour stripcropping, including grasses and legumes in the 
cropping system, returning crop residue to the soil, no- 
tillage, and grassed waterways help to reduce runoff and 
control erosion. 

Potential is good for eastern white pine, loblolly pine, 
upland oaks, yellow-poplar, and black walnut. The main 
concern in management of woodland is plant competi- 
tion. 

Potential is fair for urban uses. The steepness of slope 
is the main limitation, but in low areas flooding may 
occur in places. The low strength is a limitation if this soil 
is used for roadfill. 

This soil is in capability subclass Ille and woodland 
group 20. 


EIA—EIk silt loam, rarely flooded, 0 to 2 percent 
slopes. This nearly level soil is deep and well drained. It 
is on low stream terraces in scattered areas along the 
major streams. Slopes are smooth and slightly convex. 
Areas are 5 to 100 acres or more. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil extends to a depth of 42 
inches. The upper 7 inches of the subsoil is brown silt 
loam, and the lower 27 inches is brown and strong 
brown silty clay loam. The underlying material to a depth 
of 65 inches is yellowish brown silty clay loam. 

This Elk soil has a deep root zone. Permeability is 
moderate, surface runoff is slow, and available water 
capacity is high. Organic matter content is moderate, 
and natural fertility is medium. The soil is strongly acid or 
medium acid, except in areas that have been limed. This 
soil has good tilth and can be worked throughout a wide 
range of soil moisture. Areas of this soil are subject to 
rare flooding. 

Included with this soil in mapping are small areas of 
Elk soils that have slopes of more than 2 percent and 
small areas of soils that are similar to this Elk soil but 
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are moderately well drained. Also included are areas of 
soils that are not subject to flooding. The included soils 
make up about 5 to 10 percent of this map unit. 

Most areas of this soil are used for burley tobacco, 
corn, or hay crops (fig. 10). This soil has good potential 
for cultivated crops commonly grown in the area, such 
as corn, tobacco, and small grain. The rare flooding on 
this soil is generally not a hazard to crops. 

The hazard of erosion is slight if this soil is cultivated. 
Continuous cultivation is suitable if the organic matter 
content, tilth, and fertility are maintained. This soil has 
good potential for hay and pasture. Kentucky bluegrass, 
orchardgrass, tall fescue, alfalfa, red clover, Ladino 
clover, and annual lespedeza are better suited to this 
soil than most other hay and pasture plants. 

Potential is good for eastern white pine, loblolly pine, 
upland oaks, yellow-poplar, and black walnut. The main 
concern in management of woodland is plant competi- 
tion. 

Potential is poor for most urban uses because of rare 
flooding. The low strength is a limitation if this soil is 
used for roadfill. 

This soil is in capability class | and woodland group 
20. 


EIB—Elk silt loam, rarely flooded, 2 to 6 percent 
slopes. This gently sloping soil is deep and well drained. 
It is on low stream terraces in scattered areas along the 
major streams. Slopes are smooth and convex. Areas 
are 5 to 50 acres. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil extends to a depth of 42 
inches. The upper 7 inches of the subsoil is brown silt 
loam, and the lower 27 inches is brown and strong 
brown silty clay loam. The underlying material to a depth 
of 65 inches is yellowish brown silty clay loam. 

This Elk soil has a deep root zone. Permeability is 
moderate, surface runoff is medium, and available water 
capacity is high. Organic matter content is moderate, 
and natural fertility is medium. The soil is strongly acid or 
medium acid, except in areas that have been limed. This 
soil has good tilth and can be worked throughout a wide 
range of soil moisture. Areas of this soil are subject to 
rare flooding. 

Included with this soil in mapping are small, narrow 
areas of Elk soils that have slopes of less than 2 per- 
cent. The included soils make up about 5 to 10 percent 
of this map unit. 

Most areas of this soil are used for burley tobacco, 
corn, and hay crops. This soil has good potential for 
cultivated crops commonly grown in the area, such as 
corn, tobacco, and small grain. The rare flooding on this 
soil is generally not a hazard to cultivated crops. The 
hazard of erosion is moderate if this soil is cultivated. 
Contour farming, minimum tillage, contour stripcropping, 
including grasses and legumes in the cropping system, 
returning crop residue to the soil, no-tillage, and grassed 
waterways help reduce runoff and control! erosion. This 
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Figure 10.—Hereford cattle grazing tall fescue pasture on Elk silt loam, rarely flooded, 0 to 2 percent slopes. 


soil has good potential for pasture and hay. Kentucky 
bluegrass, tall fescue, orchardgrass, red clover, alfalfa, 
Ladino clover, and annual lespedeza are better suited to 
this soil than most other hay and pasture plants. 

Potential is good for eastern white pine, loblolly pine, 
upland oaks, yellow-poplar, and black walnut. The main 
concern in management of woodland is plant competi- 
tion. 

Potential is poor for most urban uses because of rare 
flooding. The low strength is a limitation if this soil is 
used for roadfill. 

This soil is in capability subclass Ile and woodland 
group 20. 


EIC—Elk silt loam, rarely flooded, 6 to 12 percent 
slopes. This sloping soil is deep and well drained. it is 
on low stream terraces in scattered areas along the 
major streams. Slopes are short and smooth. Areas are 
5 to 20 acres. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil extends to a depth of 42 
inches. The upper 7 inches of the subsoil is brown silt 
loam, and the lower 27 inches is brown and strong 


brown silty clay loam. The underlying material to a depth 
of 65 inches is yellowish brown silty clay loam. 

This Elk soil has a deep root zone. Permeability is 
moderate, surface runoff is medium, and available water 
capacity is high. Organic matter content is moderate, 
and natural fertility is medium. The soil is strongly acid or 
medium acid, except in areas that have been limed. This 
soil has good tilth and can be worked throughout a wide 
range of soil moisture. Areas of this soil are subject to 
rare flooding. 

Included with this soil in mapping are small areas of 
Elk soils that have slopes of more than 12 percent and a 
few small areas of eroded soils. The included soils make 
up about 5 to 10 percent of this map unit. 

Much of the acreage of this soil is used for hay or 
pasture, but many areas are used for burley tobacco and 
corn. This soil has good potential for hay and pasture. 
Kentucky bluegrass, orchardgrass, tall fescue, alfalfa, red 
clover, Ladino clover, and annual lespedeza are better 
suited to this soil than most other pasture and hay 
plants. This soil has fair potential for cultivated crops 
commonly grown in the area. The rare flooding on this 
soil is generally not a hazard to cultivated crops. The 
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hazard of erosion is severe if this soli is cultivated. Con- 
tour farming, minimum tillage, contour stripcropping, in- 
cluding grasses and legumes in the cropping system, 
returning crop residue to the soil, no-tillage, and grassed 
waterways help to reduce runoft and control erosion. 

Potential is good for eastern white pine, loblolly pine, 
upland oaks, yellow-poplar, and black walnut. The main 
concern in management of woodland is plant competi- 
tion. 

Potential is poor for most urban uses because of the 
rare flooding and steepness of slope. The low strength is 
а limitation if this soil is used for roadfill. 

This soil is in capability subclass llle and woodland 
group 20. 


En—Elk-Newark complex. This complex is along the 
Licking River and South Fork Licking River in Pendleton 
County. It consists of somewhat poorly drained Newark 
soils on narrow flood plains between well drained, deep 
Elk soils on narrow stream terraces. Areas of these soils 
are so intermingled that to separate them in mapping 
was not practical. This complex is 35 to 65 percent Elk 
soils and 15 to 35 percent Newark soils. Slope is 20 to 
45 percent in the Elk soils and 0 to 2 in the Newark 
soils. Areas of this complex are about 120 to 400 feet 
wide and about 5 to 50 acres. 

Typically, the Elk soil has a surface layer of brown silt 
loam about 8 inches thick. The subsoil extends to a 
depth of 42 inches. The upper 7 inches of the subsoil is 
brown silt loam, and the lower 27 inches is brown and 
strong brown silty clay loam. The underlying material to a 
depth of 65 inches is yellowish brown silty clay loam. 

This Elk soil has a deep root zone. Permeability is 
moderate, surface runoff is rapid, and available water 
capacity is high. Organic matter content is moderate, 
and natural fertility is medium. The soil is strongly acid to 
medium acid. 

Typically, the Newark soil has a surface layer of brown 
silt loam about 7 inches thick. The subsoil extends to a 
depth of 40 inches. The upper 7 inches of the subsoil is 
yellowish brown silt loam and has light brownish gray 
mottles, and the lower 26 inches is light brownish gray 
silt loam. The underlying material extends to a depth of 
65 inches. The upper 20 inches is gray silt loam, and the 
lower 5 inches is gray silty clay loam. 

This Newark soil has a deep root zone. Permeability is 
moderate, surface runoff is very slow, and available 
water capacity is high. A seasonal high water table is at 
a depth of 6 to 18 inches. Organic matter content is low, 
and natural fertility is medium. The soil is slightly acid to 
mildly alkaline. The plow layer is easy to till. The Newark 
soils are subject to frequent flooding. 

Included with this complex in mapping are areas of 
Otwell, Licking, Allegheny, and Nolin soils. Also included 
are areas of soils that are similar to Newark soils but are 
poorly drained, areas of steep riverbank, and areas of 
Eden and Cynthiana soils. The included soils make up 
20 to 40 percent of this map unit. 
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Most areas of this complex are covered with native 
hardwoods and brush or are used for pasture. The soils 
in this complex have poor potential for cultivated crops, 
hay, and urban uses. They have fair potential for pasture. 
The steep slopes, wetness, and flooding are the main 
limitations. 

Potential is good for yellow-poplar, eastern white pine, 
loblolly pine, black walnut, sweetgum, and American 
sycamore. The main concerns in management of wood- 
land are equipment limitations, the erosion hazard, and 
plant competition. Steepness of slope and wetness limit 
the use of equipment. This complex is suitable as wood- 
land wildlife habitat. 

This complex is in capability class VII. Elk soil is in 
woodland group 2r; Newark soil is in woodland group 1w. 


HeC—Heltt slit loam, 6 to 12 percent slopes. This 
sloping, clayey soil is deep and well drained. It mainly is 
on long, narrow ridges near major streams. A few shal- 
low gullies are in some areas. Slopes are short, smooth, 
and convex. Areas are 5 to 20 acres. 

Typically, the surface layer is brown silt loam about 6 
inches thick. The subsoil extends to a depth of 38 
inches. The upper 5 inches of the subsoil is strong 
brown silty clay that has yellowish red variegations, the 
next 19 inches is yellowish red and strong brown clay 
that has pate brown and light olive brown mottles, and 
the lower 8 inches is light olive brown silty clay that has 
yellowish brown and light brownish gray motties. The 
underlying material to a depth of 56 inches is soft, clay 
shale that has thin layers of limestone. 

This Heitt soil has a deep root zone, but roots are 
restricted by the clayey subsoil. Permeability is moder- 
ately slow, surface runoff is medium, and available water 
capacity is high. Organic matter content is low, and natu- 
ral fertility is medium. The surface layer is strongly acid, 
except in areas that have been limed. The upper part of 
the subsoil is strongly acid or medium acid, and the 
lower part is strongly acid to mildly alkaline. The plow 
layer is easy to cultivate except in small, eroded areas 
where the subsoil is exposed. Shrink-swell potential is 
moderate, and strength is low. Depth to rock is 40 to 60 
inches. 

Included with this soil in mapping are a few small 
areas of Eden soils, some small areas of eroded soils, 
and narrow areas of soils that have slopes of less than 6 
percent. The included soils make up about 7 to 12 per- 
cent of this map unit. 

Much of the acreage of this soil is used for hay or 
pasture, but many areas are used for burley tobacco and 
corn (fig. 11). This soil has good potential for hay and 
pasture. Kentucky bluegrass, orchardgrass, tall fescue, 
alfalfa, red clover, Ladino clover, and annual lespedeza 
are better suited to this soil than most other hay and 
pasture plants. This soil has fair potential for cultivated 
crops; however, the hazard of erosion is severe in culti- 
vated areas. Contour farming, minimum tillage, contour 
stripcropping, including grasses and legumes in the сгор- 
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Figure 11.—Heitt silt loam, 6 to 12 percent slopes. In the foreground, remnants of a tobacco crop are mixed in with a cover crop of winter 
wheat. In the background, corn is harvested in shocks. 


ping system, returning crop residue to the soil, no-tillage, 
and grassed waterways help to reduce runoff and control 
erosion. 

Potential is fair for eastern white pine, shortleaf pine, 
Virginia pine, and eastern redcedar. The main concerns 
in management of woodland are plant competition and 
equipment limitations. 

Potential is fair for most urban uses. The steepness of 
slope, tendency of the clayey subsoil to shrink and swell, 
and moderately slow permeability are the main limita- 
tions. The low strength is a limitation if this soil is used 
for roadfill. 

This soil is in capability subclass llle and woodland 
group 3c. 


LcB—Licking silt loam, 2 to 6 percent slopes. This 
gently sloping, clayey soil is deep and moderately well 
drained. It is on stream terraces and on foot slopes at 
the base of steep hills. Slopes are smooth and convex. 
Areas are 5 acres to more than 50 acres. 

Typically, the surface layer is brown silt loam about 6 


inches thick. The subsoil extends to a depth of more 
than 65 inches. The upper 12 inches of the subsoil is 
yellowish brown silty clay loam, and the lower part is 
yellowish brown silty clay. The subsoil has light brownish 
gray mottles. 

This Licking soil has a deep root zone, but roots are 
restricted by the clayey subsoil. Permeability is slow, 
surface runoff is medium, and available water capacity is 
high. A seasonal high water table is at a depth of 18 to 
36 inches after heavy rains. Organic matter content is 
low, and natural fertility is medium. The soil is very 
strongly acid or medium acid in the upper layers, except 
in areas that have been limed. The lower part of the 
subsoil is medium acid to mildly alkaline. The plow layer 
is easy to till. Shrink-swell potential is moderate, and 
strength is low. Some areas of this soil are subject to 
flooding, if the floodwater is exceptionally high. 

Included with this soil in mapping are small areas of 
soils that are similar to this Licking soil but are some- 
what poorly drained or well drained. Also included are 
small areas of Nolin and Otwell soils and areas of soils 
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that are subject to flooding. The included soils make ир 
about 5 to 10 percent of this map unit. 

Areas of this soil are used for burley tobacco, corn, 
hay, and pasture (fig. 12). This soil has good potential for 
cultivated crops commoniy grown in the area, such as 
corn, tobacco, and small grain. Flooding on this soil is 
generally not a hazard to cultivated crops. The hazard of 
erosion is moderate in cultivated areas of this soil. Con- 
tour farming, minimum tillage, contour stripcropping, in- 
cluding grasses and legumes in the cropping system, 
returning crop residue to the soil, no-tillage, and grassed 
waterways help to reduce runoff and control erosion. In 
places, the seasonal high water table causes damage to 
crops. This soil has good potential for pasture and hay. 
Kentucky bluegrass, tall fescue, orchardgrass, red clover, 
alfalfa, Ladino clover, and annual lespedeza are better 
suited to this soil than most other hay and pasture 
plants. Alfalfa may be short-lived because the root zone 
is saturated with water part of the year. 

Potential is good for upland oaks, eastern white pine, 
and yellow-popiar. The main concern in management of 
woodland is plant competition. 
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Potential is poor for most urban uses. The seasonal 
high water table, low strength, and slow permeability are 
the main limitations. In low areas, flooding may occur in 
places. The low strength is a limitation if this soil is used 
for roadfill. 


This soil is in capability subclass lla and woodland 
group 20. 


LeC—Licking silt loam, 6 to 12 percent slopes. This 
sloping, clayey soil is deep and moderately well drained. 
It is on stream terraces and on foot slopes at the base 
of steep hills. Slopes mainly are short, smooth, and con- 
cave. Areas are 5 to 50 acres. 


Typically, the surface layer is brown silt toam about 6 
inches thick. The subsoil extends to a depth of more 
than 65 inches. The upper 12 inches of the subsoil is 
yellowish brown silty clay loam, and the lower part is 
yellowish brown silty clay. The subsoil is mottled with 
light brownish gray. 


Figure 12.—Timothy hay is mowed on Licking silt loam, 2 to 6 percent slopes. 
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This soil has a deep root zone, but roots are restricted 
by the clayey subsoil. Permeability is slow, surface runoff 
is medium to rapid, and available vvater capacity is high. 
A seasonal high vvater table is at a depth of 18 to 36 
inches after heavy rains. Organic matter content is low, 
and natural fertility is medium. The soil is very strongly 
acid to medium acid in the upper layers, except in areas 
that have been limed. The lower part of the subsoil is 
medium acid to mildly alkaline. The plow layer is easy to 
till except in small, eroded spots. Shrink-swell potential is 
moderate, and strength is low. Some areas of this soil 
are subject to flooding, if the floodwater is exceptionally 
high. 

Included with this soil in mapping are narrow areas 
that have slopes of less than 6 percent, small areas of 


soils that are similar to this Licking soil but the surface 


layer is very dark grayish brown silty clay loam, and 
small areas of Nolin, Newark, Otwell, and Eden soils. 
Also included are areas of this soil that are flooded. The 
included soils make up 10 to 20 percent of this map unit. 

Most areas of this soil are used for hay or pasture, but 
many areas are used for burley tobacco and corn. This 
soil has good potential for hay and pasture. Kentucky 
bluegrass, orchardgrass, tall fescue, alfaifa, red clover, 
Ladino clover, and annual lespedeza are better suited to 
this soil than most other hay and pasture plants. Alfalfa 
may be short-lived because the root zone is saturated 
with water part of the year. This soil has fair potential for 
cultivated crops commonly grown in the area. Flooding 
on this soil is generally not a hazard to cultivated crops. 
The hazard of erosion is severe in cultivated areas of 
this soil. Contour farming, minimum tillage, contour strip- 
cropping, including grasses and legumes in the cropping 
system, returning crop residue to the soil, no-tillage, and 
grassed waterways help to reduce runoff and control 
erosion. 

Potential is good for eastern white pine, upland oaks, 
and yellow-poplar. The main concern in management of 
woodland is plant competition. 

Potential is poor for most urban uses. The steepness 
of slope, seasonal high water table, low strength, and 
slow permeability are the main limitations. In low areas, 
flooding may occur in places, and slips may occur on 
hillsides above this soil. The low strength is a limitation if 
this soil is used for roadfill. 

This soil is in capability subclass Ille and woodland 
group 20. 


LeD—Licking slit loam, 12 to 20 percent slopes. 
This moderately steep, clayey soil is deep and moderate- 
ly well drained. It is on stream terraces and on foot 
slopes at the base of steep hills. Slopes are smooth and 
concave. Areas are 5 to 50 acres. 

Typically, the surface layer is brown silt loam about 6 
inches thick. The subsoil extends to a depth of more 
than 65 inches. The upper 12 inches of the subsoil is 
yellowish brown silty clay loam, and the lower part is 
yellowish brown silty clay. The subsoil has light brownish 
gray mottles. 
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This Licking soil has a deep root zone, but roots are 
restricted by the clayey subsoil. Permeability is slow, 
surface runoff is rapid, and available water capacity is 
high. A seasonal high water table is at a depth of 18 to 
36 inches after heavy rains. Organic matter content is 
low, and natural fertility is medium. The soil is medium 
acid or very strongly acid in the upper layers, except in 
areas that have been limed. The lower part of the sub- 
soil is medium acid to mildly alkaline. The plow layer is 
easy to till except in small, eroded spots. Shrink-swell 
potential is moderate, and strength is low. Some areas 
of this soil are subject to flooding, if the floodwater is 
exceptionally high. 

Included with this soil in mapping are small areas of 
soils that are similar to this Licking soil, but the surface 
layer is silty clay loam or silty clay. Also included are a 
few areas that are well drained; small areas of Nolin, Elk, 
Otwell, and Eden soils; and areas that are subject to 
flooding. The included soils make up about 15 to 25 
percent of this map unit. 

Most areas of this soil are used for pasture or hay. 
Some areas are used for tobacco, and some are 
wooded. This soil has good potential for pasture and 
hay. Kentucky bluegrass, tall fescue, orchardgrass, red 
clover, alfalfa, Ladino clover, and annual lespedeza are 
better suited to this soil than most other hay and pasture 
plants. Alfalfa may be short-lived because the root zone 
is saturated with water part of the year. This soil has 
poor potential for cultivated crops. Flooding on this soil 
is generally not a hazard to crops; however, the hazard 
of erosion is very severe in cultivated areas. The soil can 
be cultivated occasionally if erosion control practices are 
used. Contour farming, minimum tillage, contour strip- 
cropping, including grasses and legumes in the cropping 
System, returning crop residue to the soil, no-tillage, and 
grassed waterways help to reduce runoff and control 
erosion. Incorporating crop residue in the plow layer 
helps to maintain the organic matter content. Preparing a 
seedbed is difficult because of the moderately steep 
slopes and equipment limitations. 

Potential is good for eastern white pine, upland oaks, 
and yellow-poplar. The main concerns in management of 
woodland are equipment limitations, the erosion hazard, 
and plant competition. The steep slopes limit the use of 
equipment. 

Potential is poor for most urban uses. The moderately 
Steep slopes, seasonal high water table, low strength, 
and slow permeability are the main limitations. In low 
areas, flooding may occur in places, and slips may occur 
on hillsides above this soil. The low strength is a limita- 
tion if this soil is used for roadfill. | 

This soil is in capability subclass IVe and woodland 
group 2r. 


LoC—Lowell silt loam, 6 to 12 percent slopes. This 
sloping, clayey soil is deep and well drained. It is on 
narrow ridges above steeper areas of Eden soils. Slopes 
are short, smooth, and convex. Areas are 5 to 60 acres. 
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Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The subsoil extends to a 
depth of 56 inches. The upper 10 inches of the subsoil is 
brown silty clay loam, the next 9 inches is brown silty 
clay, the next 15 inches is yellovvish brown clay, and the 
lower 14 inches is light olive brown clay. The underlying 
material is gray and brown silty clay. Limestone bedrock 
is at a depth of about 60 inches. 

This Lowell soil has а deep гоо! zone, but roots are 
restricted by the clayey subsoil. Permeability is moder- 
ately slow, surface runoff is medium to rapid, and availa- 
ble water capacity is high. Organic matter content is low, 
and natural fertility is medium. The soil is strongly acid or 
medium acid in the upper layers, except in areas that 
have been limed. The lower part of the subsoil is slightly 
acid to mildly alkaline. The: plow layer is easy to till 
except in small, eroded spots. Shrink-swell potential is 
moderate, and strength is low. 

Included with this soil in mapping are small areas of 
soils that are similar to this Lowell soil but have bedrock 
at a depth of less than 40 inches, a few areas of soils 
that are moderately well drained, and small areas of soils 
that have a fragipan less than 7 inches thick. Also in- 
cluded are small areas of soils that have less clay in the 
subsoil than this Lowell soil, small areas of eroded soils 
that have a surface layer of silty clay loam, and long, 
narrow areas of soils that have slopes of less than 6 
percent. The included soils make up about 5 to 15 per- 
cent of this map unit. 

Much of the acreage of this soil is used for hay or 
pasture. Many areas are used for burley tobacco and 
corn. This soil has good potential for hay and pasture. 
Kentucky bluegrass, orchardgråss, tall fescue, alfalfa, red 
clover, Ladino clover, and annual lespedeza are better 
suited to this soil than most other hay and pasture 
plants. This soil has fair potential for cultivated crops 
commonly grown in the area; however, the hazard of 
erosion is severe in cultivated areas. Contour farming, 
minimum tillage, contour stripcropping, including grasses 
and legumes in the cropping system, returning crop resi- 
due to the soil, no-tillage, and grassed waterways help to 
reduce runoff and control erosion. 

Potential is good for eastern white pine, shortleaf pine, 
loblolly pine, yellow-poplar, and Virginia pine. The main 
concern in management of woodland is plant competi- 
tion. 

Potential is fair for most urban uses. The steepness of 
slope, low strength, and moderately slow permeability 
are the main limitations. The low strength is а limitation if 
this soil is used for roadfill. 

This soil is in capability subclass Ille and woodland 
group 2c. 


LoD—Lowell siit loam, 12 to 20 percent slopes. 
This moderately steep, clayey soil is deep and well 
drained. It is on the upper part of hillsides below areas of 
Nicholson soils. Slopes are long, smooth, and convex. 
Areas are 20 to 200 acres. 


SOIL SURVEY 


Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The subsoil extends to a 
depth of 56 inches. The upper 10 inches of the subsoil is 
brown silty clay loam, the next 9 inches is brown silty 
clay, the next 15 inches is yellowish brown clay, and the 
lower 14 inches is light olive brown clay. The underlying 
material is gray and brown silty clay. Limestone bedrock 
is at a depth of about 60 inches. 

This Lowell soil has a deep root zone, but roots are 
restricted by the clayey subsoil. Permeability is moder- 
ately slow, surface runoff is rapid, and available water 
capacity is high. Organic matter content is low and natu- 
ral fertility is medium. The soil is strongly acid or medium 
acid in the upper layers, except in areas that have been 
limed. The lower part of the subsoil is slightly acid to 
mildly alkaline. The plow layer is easy to till except in 
small, eroded spots. Shrink-swell potential is moderate, 
and strength is low. 

included with this soil in mapping are some small 
areas of soils that are similar to this Lowell soil but have 
bedrock at a depth of less than 40 inches and very small 
areas of Nicholson and Eden soils. The included soils 
make up about 10 to 20 percent of this map unit. 

Most areas of this soil are used for pasture or hay. 
Some areas are used for tobacco, and a few areas are 
wooded. This soil has good potential for pasture and 
hay. Kentucky bluegrass, tall fescue, orchardgrass, red 
clover, alfalfa, Ladino clover, and annual lespedeza are 
better suited to this soil than most other hay and pasture 
plants. This soil has poor potential for cultivated crops. 
The hazard of erosion is very severe in cultivated areas 
of this soil. The soil can be cultivated occasionally if 
erosion control practices are used. Contour farming, 
minimum tillage, contour stripcropping, including grasses 
and legumes in the cropping system, returning crop resi- 
due to the soil, no-tillage, and grassed waterways help to 
reduce runoff and control erosion. Incorporating crop 
residue in the plow layer helps to maintain the organic 
matter content. Preparing a seedbed is difficult because 
of the moderately steep slopes and equipment limita- 
tions. 

Potential is good for yellow-poplar, eastern white pine, 
shortleaf pine, loblolly pine, and Virginia pine. The main 
concerns in management of woodland are equipment 
limitations, the erosion hazard, and plant competition. 
The steep slopes limit the use of equipment. 

Potential is poor for most urban uses. The moderately 
steep slopes, low strength, and moderately slow perme- 
ability are the main limitations. The low strength is a 
limitation if the soil is used for roadfill. 

This soil is in capability subclass iVe and woodland 
group 2c. 


Mc—McGary silt loam. This nearly level, clayey soil is 
deep and somewhat poorly drained. it is on stream ter- 
races along Eagle Creek, Licking River, and South Fork 
Licking River. Slopes are smooth and slightly concave. 
Slope is 0 to 2 percent. Areas are 20 to 100 acres. 


GRANT AND PENDLETON COUNTIES, KENTUCKY 


Typically, the surface layer is brown silt loam about 7 
inches thick. The subsoil extends to a depth of 40 
inches. The upper 12 inches of the subsoil is yellovvish 
brown silty clay loam, the next 12 inches is light brown- 
ish gray clay, and the lower 9 inches is gray silty clay. 
The underlying material to a depth of 65 inches is gray 
and light olive brown silty clay. 

This McGary soil has а deep root zone, but roots are 
restricted by the clayey subsoil. Permeability is slow, 
surface runoff is slow or very slow, and available water 
capacity is high. А seasonal high water table is at а 
depth of 12 to 36 inches after heavy rains. Organic 
matter content is low, and natural fertility is medium. The 
soil is medium acid or slightly acid in the surface layer 
and subsoil, except in areas that have been limed. This 
soil has good tilth and can be worked throughout a wide 
range of soil moisture. Shrink-swell potential is high, and 
strength is low. Some areas of this soil are subject to 
flooding, if the floodwater is exceptionally high. 

Included with this soil in mapping are small areas of 
Otwell soils, small areas of soils that are similar to this 
McGary soil but are poorly drained, small areas of soils 
that have slopes of more than 2 percent, and areas of 
soils that are not so clayey in the subsoil as this McGary 
soil. Also included are areas that are subject to flooding. 
The included soils make up about 10 to 20 percent of 
this map unit. 

Most areas of this soil are used for hay or pasture. 
Some areas are used for corn and soybeans. This soil 
has fair potential for most cultivated crops commonly 
grown in the area. Flooding on this soil is generally not а 
hazard to cultivated crops, and the hazard of erosion is 
slight. Tobacco generally is not grown because of wet- 
ness. This soil can be continually cultivated if it is effec- 
tively drained and the organic matter content, tilth, and 
fertility are maintained. Open ditch drainage in combina- 
tion with grassed waterways or tile drainage systems can 
be used to remove excess water. This soil has fair po- 
tential for hay because of wetness, and it has good 
potential for pasture. Tall fescue, alsike clover, and 
annual lespedeza are better suited to this soil than most 
other hay and pasture plants because they are water 
tolerant. 

Potential is fair for white ash, sweetgum, eastern white 
pine, American sycamore, yellow-poplar, and pin oak. 
The main concerns in management of woodland are 
equipment limitations and plant competition. Wetness is 
a limitation to the use of equipment. 

Potential is poor for most urban uses. The seasonal 
high water table, low strength, high shrink-swell potential, 
and slow permeability are the main limitations. In low 
areas, flooding may occur in places. The low strength is 
å limitation if this soil is used for roadfill. | 

This soil is in capability subclass Iliw and woodland 
group 3w. 


Ne—Nevvark silt loam. This nearly level soil is deep 
and somewhat poorly drained. It is in low-lying areas on 
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flood plains. Slopes are smooth and slightly concave. 
Slope is O to 2 percent. Areas are 5 acres to more than 
50 acres. 

Typically, the surface layer is brown silt loam about 7 
inches thick. The subsoil extends to a depth of 40 
inches. The upper 7 inches of the subsoil is yellowish 
brown silt loam that has light brownish gray mottles and 
the lower 26 inches is light brownish gray silt loam. The 
underlying material to å depth to 65 inches is 20 inches 
of gray silt loam over 5 inches of gray silty clay loam. 

This Newark soil has а deep root zone. Permeability is 
moderate, surface runoff is very slow, and available 
water capacity is high. The soil is subject to frequent 
flooding in winter. A seasonal high water table is at a 
depth of 6 to 18 inches. Organic matter content is low, 
and natural fertility is medium. This soil is slightly acid to 
mildly alkaline throughout. The surface layer is easy to 
till. 

Included with this soil in mapping are small areas of 
soils that are similar to this soil but are poorly drained. 
Also included are small areas of soils that are moderate- 
ly vvell drained. The included soils make up 15 to 25 
percent of this map unit. 

Most areas of this soil.are used for hay or pasture. 
Some areas are used for corn and soybeans. This soil 
has good potential for most cultivated crops commonly 
grown in the area; however, the frequent flooding is a 
hazard to crops in winter and in wet periods during the 
growing season. The hazard of erosion is slight in culti- 
vated areas. Tobacco generally is not grown on this soil 
because of wetness and flooding. This soil can be con- 
tinually cultivated if it is effectively drained and the or- 
ganic matter content and tilth are maintained. Open ditch 
drainage in combination with grassed waterways or tile 
drainage systems can be used to remove excess water. 
If drained, this soil has good potential for hay, and it has 
good potential for pasture. Tall fescue, alsike clover, 
annual lespedeza, and plants that tolerate wetness are 
better suited to this soil than most other pasture and hay 
plants. Í 

Potential is good for pin oak, eastern cottonwood, 
yellow-poplar, eastern white pine, American sycamore, 
and sweetgum. The main concerns in management of 
woodland are equipment limitations and plant competi- 
tion. Wetness is a limitation to the use of equipment. 

Potential is poor for most urban uses. The frequent 
flooding and seasonal high water table are the main 
limitations. The low strength is a limitation if this soil is 
used for roadfill. 

This soil is in capability subclass Ilw and woodland 
group 1w. 


NfB—Nicholson silt loam, 2 to 8 percent slopes. 
This gently sloping to sloping soil is deep and moderate- 
ly well drained. It has a fragipan. It is on fairly broad 
ridges that are mostly in the northern part of the survey 
area. Slopes are smooth and convex. Areas are 10 
acres to several hundred acres. 
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Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil extends to a depth of 60 
inches. The upper 18 inches of the subsoil is brown and 
yellowish brown silty clay loam. The next 12 inches is 8 
firm, compact, brittle fragipan of brown silty clay loam 
that is mottled with gray, and the lower 22 inches is 
yellowish brown silty clay. The underlying material to a 
depth of 65 inches is light olive brown silty clay. 


This Nicholson soil has a moderately deep root zone. 
The penetration of roots and movement of air and water 
are restricted by the fragipan. Permeability is moderate 
above the pan, but it is slow in the pan. Because of the 
fragipan а perched water table is at а depth of 18 to 30 
inches after heavy rains. Surface runoff is medium, and 
available water capacity is moderate. Organic matter 
content is low, and natural fertility is medium. The soil is 
strongly acid or medium acid in the upper layers, except 
in areas that have been limed. The lower part of the 
subsoil is strongly acid to mildly alkaline. The plow layer 
is easy to till. Shrink-swell potential is moderate below 
the fragipan, and strength is low. 

Included with this soil in mapping are areas of Nichol- 
son soils that have slopes of less than 2 percent, small 
areas of soils that have а fragipan less than 7 inches 
thick, and a few areas of soils in which the fragipan 
begins at å depth of 30 to 36 inches. Also included in 
mapping are narrow areas of soils that have а highly 
mottled silty clay horizon instead of a fragipan and а few 
small areas of soils that have а concretionary layer in- 
stead of а fragipan. The included soils make up about 5 
to 15 percent of this map unit. 

Areas of this soil are used for burley tobacco, corn, 
hay, and pasture. This soil has good potential for culti- 
vated crops commonly grown in the area, such as corn, 
tobacco, and small grain. The hazard of erosion is mod- 
erate in cultivated areas. Contour farming, minimum til- 
lage, contour stripcropping, including grasses and le- 
gumes in the cropping system, returning crop residue to 
the soil, no-tillage, and grassed waterways help to 
reduce runoff and control erosion. The perched seasonal 
high vvater table causes some damage to crops in 
places. This soil has good potential for pasture and hay. 
Kentucky bluegrass, tall fescue, orchardgrass, red clover, 
alfalfa, Ladino clover, alsike clover, and annual lespe- 
deza are better suited to this soil than most other hay 
and pasture plants. Alfalfa may be short-lived because 
the root zone is saturated with water part of the year. 

Potential is good for upland oaks, eastern white pine, 
white ash, yellow-poplar, and black walnut. The main 
concern in management of woodland is plant competi- 
tion. 

Potential is fair for most urban uses (fig. 13). The 
perched seasonal high water table and slow permeability 
are the main limitations. The low strength is a limitation if 
this soil is used for roadfill. 

This soil is in capability subclass lle and woodland 
group 20. 


SOIL SURVEY 


Figure 13.—A skeet range on Nicholson silt loam, 2 to 8 percent 
slopes. 


No—Nolin silt loam. This nearly level soil is deep and 
well drained. It is on flood plains. Slopes are smooth and 
slightly concave or slightly convex. Slope is 0 to 2 per- 
cent. Areas are 10 to 100 acres. 

Typically, the surface layer is dark grayish brown silt 
loam about 7 inches thick. The subsoil is brown silt loam 
to a depth of 60 inches. 

This Nolin soil has a deep root zone. Permeability is 
moderate, surface runoff is slow, and available water 
capacity is high. This soil is subject to occasional flood- 
ing in winter. Organic matter content is moderate, and 
natural fertility is high. The soil is slightly acid to mildly 
alkaline throughout. The surface layer is easy to till. 

Included with this soil in mapping are very narrow 
areas of soils that are similar to this Nolin soil but have 
slopes of more than 2 percent, a few small areas of 
gravelly or stony soils, and areas of moderately well 
drained soils. Also included in mapping are a few areas 
of soils that have bedrock at a depth of less than 40 
inches, narrow areas of soils that have silty clay loam or 
silty clay overwash from hillsides, and narrow areas of 
Elk and Licking soils. The included soils make up about 
15 to 25 percent of this map unit. 

Most areas of this soil are used for burley tobacco, 
corn, and hay. This soil has good potential for cultivated 
crops commonly grown in the area, such as corn, tobac- 
co, and small grain. The occasional flooding on this soil 
generally is not a hazard to crops. The hazard of erosion 
is slight if this soil is cultivated. Continuous cultivation is 
Suitable if the organic matter content and tilth are main- 
tained. In places, tobacco, small grain, and alfalfa are 
damaged by floods. This soil has good potential for hay 
and pasture. Kentucky bluegrass, orchardgrass, tall 
fescue, alfalfa, red clover, Ladino clover, and annual 
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lespedeza are better suited to this soil than most other 
hay and pasture plants. 

Potential is good for sweetgum, yellow-poplar, eastern 
white pine, eastern cottonwood, and white ash. The main 
concern in management of woodland is plant competi- 
tion. 

Potential is poor for most urban uses. Occasional 
flooding is the main limitation. Low strength is a limitation 
if the soil is used for roadfill. 

This soil is in capability class | and woodland group 
lo. 


Nw 一 Nolin silt loam, frequently flooded. This nearly 
level soil is deep and well drained. It is on low-lying flood 
. plains that are subject to rapid overflow. Slopes are 
irregular because they have been dissected by stream 
cutting. Slope is 0 to 2 percent. Areas are long and are 
10 to more than 100 acres. 

Typically, the surface layer is dark grayish brown silt 
loam about 7 inches thick. The subsoil is brown silt loam 
to a depth of 60 inches. 

This Nolin soil has a deep root zone. Permeability is 
moderate, surface runoff is slow, and available water 
capacity is high. Organic matter content is moderate, 
and natural fertility is high. The soil is slightly acid to 
mildly alkaline throughout. 

Included with this soil in mapping are small areas of 
soils that are similar to this Nolin soil but are gravelly or 
stony, a few areas of flaggy soils, and small, narrow 
areas of soils that have bedrock at a depth of less than 
40 inches. The included soils make up 15 to 25 percent 
of this map unit. 

Most areas of this soil are wooded. Some areas are in 
grassland, and a few areas are used for corn. Because 
this soil is subject to rapid overflow, it is suited only to 
permanent vegetation, such as grasses or trees. This 
soil has poor potential for cultivated crops and hay. It 
has fair potential for pasture. Because of the frequent 
flooding, protection and management of plant cover is 
very important. Pasture mixtures that provide adequate 
ground cover, give satisfactory forage production,. and 
require the least frequent renovation should be grown. 
Tall fescue and reed canarygrass are better suited to 
this soil than most other pasture plants. 

Potential is good for sweetgum, yeliow-poplar, eastern 
white pine, eastern cottonwood, and white ash. The main 
concerns in management of woodland are plant competi- 
tion and equipment limitations. 

Potential is poor for most urban uses. Frequent flood- 
ing is the main limitation. The-low strength is a limitation 
if this soil is used for roadfill. 

This soil is in capability subclass Vw and woodland 
group 1w. 


OtB—Otwell silt loam, 2 to 6 percent slopes. This 
gently sloping soil is deep and moderately well drained. 
It has a fragipan. It is on stream terraces, mainly along 
the Licking River, South Fork Licking River, and Eagle 
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Creek. Slopes are smooth and convex. Areas are 5 
acres to more than 50 acres. 

Typically, the surface layer is brown silt loam about 7 
inches thick. The subsoil extends to a depth of 58 
inches. The upper 16 inches of the subsoil is yellowish 
brown silty clay loam that has a few gray mottles, the 
next 25 inches is a firm, compact, brittle fragipan of 
yellowish brown silty clay loam that is mottled with gray, 
and the lower 10 inches is brown silt loam that is mottled 
with gray. The underlying material to a depth of 65 
inches is stratified silt loam and silty clay loam. 

This Otwell soil has a moderately deep root zone. The 
penetration of roots and movement of air and water are 
restricted by the fragipan. Permeability is moderate 
above the pan, but it is slow in the pan. Because of the 
fragipan, a perched water table is at a depth of 18 to 24 
inches after heavy rains. Surface runoff is medium, and 
available water capacity is moderate. Organic matter 
content is low, and natural fertility is medium. The soil is 
strongly acid or very strongly acid through the fragipan, 
except in areas that have been limed. It is easy to till 
and can be worked throughout a wide range of soil 
moisture without clodding or crusting. Strength is low. 
Some areas of this soil are subject to flooding, if the 
floodwater is exceptionally high. 

Included with this soil in mapping are small areas of 
Licking and ЕК soils, small areas of soils that are similar 
to this Otwell soil but have a fragipan less than 10 
inches thick, and a few areas of somewhat poorly 
drained soils. Also included are areas that are subject to 
flooding. The included soils make up about 5 to 10 
percent of this map unit. 

Areas of this soil are used for hay, pasture, tobacco, 
corn, and soybeans. This soil has good potential for 
cultivated crops commonly grown in the area, such as 
corn, tobacco, and small grain. Flooding on this soil is 
generally not a hazard to crops. The hazard of erosion is 
moderate in cultivated areas. Contour farming, minimum 
tillage, contour stripcropping, including grasses and le- 
gumes in the cropping system, returning crop residue to 
the soil no-tillage, and grassed waterways help to 
reduce runoff and contro! erosion. The perched seasonal 
high water table can cause some damage to crops. This 
Soil has good potential for pasture and hay. Kentucky 
bluegrass, tall fescue, orchardgrass, red clover, alsike 
Clover, alfalfa, Ladino clover, and annual lespedeza are 
better suited to this soil than most other hay and pasture 
plants. Alfalfa may be short-lived because the root zone 
is saturated with water part of the year. 

Potential is fair for yellow-poplar, white oak, eastern 
white pine, and white ash. The main concern in manage- 
ment of woodland is plant competition. 

Potential is fair for most urban uses. The perched 
seasonal high water table and slow permeability are the 
main limitations. In low areas, flooding may occur in 
places. The low strength is a limitation if the soil is used 
for roadfill. 

This soil is in capability subclass lle and woodland 
group 3o. 
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OtC—Otwell silt loam, 6 to 12 percent slopes. This 
sloping soil is deep and moderately well drained. It has å 
fragipan. It is on stream terraces, mostly along the Lick- 
ing River, South Fork Licking River, and Eagle Creek. 
Slopes are smooth and convex. Areas are 5 acres to 
more than 50 acres. 

Typically, the surface layer is brown silt loam about 7 
inches thick. The subsoil extends to a depth of 58 
inches. The upper 16 inches of the subsoil is yellovvish 
brown silty clay loam that has a few gray mottles, the 
next 25 inches is a firm, compact, brittle fragipan of 
yellowish brown silty clay loam mottled with gray, and 
the lower 10 inches is brown silt loam that is mottled 
with gray. The underlying material to а depth of 65 
inches is stratified silt loam and silty clay loam. 

This Otwell soil has а moderately deep root zone. The 
penetration of roots and movement of air and water are 
restricted by the fragipan. Permeability is moderate 
above the pan, but it is slow in the pan. Because of the 
fragipan, a perched water table is at a depth of 18 to 24 
inches after heavy rains. Surface runoff is medium to 
rapid, and available water capacity is moderate. Organic 
matter content is low, and natural fertility is medium. The 
soil is strongly acid or very strongly acid through the 
fragipan, except in areas that have been limed. The plow 
layer is easy to cultivate. Strength is low. Some areas of 
this soil are subject to flooding, if the floodwater is ex- 
ceptionally high. 

Included with this soil in mapping are small areas of 
Elk and Licking soils, areas of soils that are similar to 
this Otwell soil but have a fragipan less than 10 inches 
thick, and a few small areas of eroded soils. Also includ- 
ed are areas that are subject to flooding. The included 
soils make up about § to 15 percent of this map unit. 

Much of the acreage of this soil is used for hay or 
pasture, but many areas are used for burley tobacco and 
corn. This soil has good potential for hay and pasture. 
Kentucky bluegrass, orchardgrass, tall fescue, alfalfa, red 
clover, Ladino clover, alsike clover, and annual lespe- 
deza are better suited to this soil than most other hay 
and pasture plants. Alfalfa may be short-lived because 
the root zone is saturated with water part of the year. 
This soil has fair potential for cultivated crops commonly 
grown in the area. Flooding on this soil is generally not a 
hazard to crops. The hazard of erosion is severe if this 
soil is cultivated. Contour farming, minimum tillage, con- 
tour stripcropping, including grasses and legumes in the 
cropping system, returning crop residue to the soil, no- 
tillage, and grassed waterways help to reduce runoff and 
control erosion. 

Potential is fair for yellow-poplar, white oak, eastern 
white pine, and white ash. The main concern in manage- 
ment of woodland is plant competition. 

Potential is fair for urban uses. The steepness of 
slope, perched seasonal high water table, and slow per- 
meability are the main limitations. In low areas, flooding 
may occur in places. The low strength is a limitation if 
this soil is used for roadfill. 
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This soil is in capability subclass Ille and woodland 
group 30. 


OwA—Otwell silt loam, rarely flooded, 0 to 2 per- 
cent slopes. This nearly level soil is deep and moder- 
ately well drained. It has a fragipan. It is on stream 
terraces, mainly along the Licking River and South Fork 
Licking River. Slopes are smooth and slightly convex to 
slightly concave. Areas are 10 to 100 acres. 

Typically, the surface layer is brown silt loam about 7 
inches thick. The subsoil extends to a depth of 58 
inches. The upper 16 inches of the subsoil is yellowish 
brown silty clay loam that has a few gray mottles; the 
next 25 inches is a firm, compact, brittle fragipan of 
yellowish brown silty clay loam that is mottled with gray; 
and the lower 10 inches is brown silt loam that is mottled 
with gray. The underlying material to a depth of 65 
inches is stratified silt loam and silty clay loam. 

This Otwell soil has a moderately deep root zone. The 
penetration of roots and movement of air and water are 
restricted by the fragipan. Permeability is moderate 
above the pan, but it is slow in the pan. Because of the 
fragipan, a perched water table is at a depth of 18 to 24 
inches after heavy rains. Surface runoff is slow, and 
available water capacity is moderate. Organic matter 
content is moderate, and natural fertility is medium. The 
soil is strongly acid or very strongly acid through the 
fragipan, except in areas that have been limed. The 
surface layer is easy to till and can be worked through- 
out a wide range of soil moisture without clodding or 
crusting. Most areas of this soil are subject to rare flood- 
ing. Strength of this soil is low. 

Included with this soil in mapping are areas of soils 
that are similar to this Otwell soil but do not have a 
fragipan. Also included are a few areas of soils that are 
somewhat poorly drained or poorly drained and areas of 
soils that are not subject to flooding. The included soils 
make up about 5 to 10 percent of this map unit. 

Most areas of this soil are used for pasture or hay, 
and some areas are used for corn and tobacco. This soil 
has good potential for pasture and hay. Tall fescue, red 
Clover, alsike clover, Ladino clover, and annual lespe- 
deza and plants that tolerate slight wetness are better 
suited to this soil than most other pasture and hay 
plants. This soil has good potential for cultivated crops 
commonly grown in the area, but in some years crops 
may be damaged by wetness. The rare flooding on this 
Soil, however, is generally not a hazard to crops. The 
hazard of erosion is slight in cultivated areas. Continuous 
cultivation is suitable if the organic matter content, tilth, 
and fertility are maintained. Open ditch drainage in com- 
bination with grassed waterways help to remove excess 
water. 

Potential is fair for yellow-poplar, white oak, eastern 
white pine, and white ash. The main concern in manage- 
ment of woodland is plant competition. 

Potential is poor for urban uses. The rare flooding, 
perched seasonal high water table, and slow permeabil- 
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ity are the main limitations. The low strength is a limita- 
tion if this soil is used for roadfill. 

This soil is in capability subclass 1м and woodland 
group 3o. 


Pt—Pits-Dumps complex. This complex is on stream 
terraces that have been disturbed by mining of lime- 
stone. Areas vary in shape and range from 30 to 100 
acres in size. This complex is 30 to 55 percent Pits and 
45 to 70 percent Dumps. 

Pits are open excavations from which soil and the 
underlying material have been removed. Most Pits in the 
survey area have been quarried for limestone. The rock 
or other material that is exposed after mining supports 
few or no plants, and excavations that are left are 10 to 
200 feet deep and have vertical walls. The bottom of the 
quarry is limestone bedrock. One large active quarry is in 
Pendleton County. A few small quarries have been aban- 
doned, and some of them have filled with water. 

Dumps are nearly level to steep areas of smoothed or 
uneven accumulations, or piles, of waste rock and gener- 


al refuse. These areas are by-products of limestone ` 


mining. Major reclamation of Dumps is needed for suit- 
able plant growth. 

Included with this complex in mapping are small areas 
of Otwell, Nolin, and Licking soils and small, partly exca- 
vated areas of soils on terraces. Also included are areas 
of railroad fill and piles of crushed limestone. The includ- 
ed soils and miscellaneous areas make up about 10 to 
30 percent of this map unit. 

This complex is not assigned to a capability class or 
woodland group. 


Ro—Robertsville silt loam. This nearly level soil is 
deep and poorly drained. It has a fragipan. It is on 
stream terraces along the Licking River. Slopes are 
smooth and slightly concave. Slope is 0 to 2 percent. 
Areas are 10 to 100 acres. 

Typically, the surface layer is grayish brown silt loam 
about 5 inches thick. The subsurface layer is light brown- 
ish gray silt loam about 8 inches thick. It has yellowish 
brown mottles. The subsoil extends to a depth of 50 
inches. The upper 12 inches of the subsoil is light gray 
silty clay loam that has yellowish mottles, and the lower 
25 inches is a firm, compact, brittle fragipan of light gray 
silty clay loam layer that is mottled with yellowish brown. 
The underlying material to a depth of 65 inches is strati- 
Ὃ Oa clay loam and silty clay that have thin layers οἱ 
sand. 

This Robertsville soil has а moderately deep гоо! 
zone. The penetration of roots and movement of air and 
water are restricted by the fragipan. Permeability is mod- 
erate above the pan and slow in the pan. Because of the 
fragipan, а perched water table is near the surface after 
heavy rains. Surface runoff is very slow, and available 
water capacity is moderate. Organic matter content and 
natural fertility are low. The soil is strongly acid or very 
strongly acid, except in areas that have been limed. The 
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surface layer is easy to till and can be worked through- 
out а wide range of soil moisture without clodding or 
crusting. Water is ponded in most areas during wet sea- 
sons, and some areas of this soil are subject to occa- 
sional flooding in winter. 

Included with this soil in mapping are a few small 
areas of Newark and Zipp soils. Also included are small 
areas of soils that are similar to this Robertsville soil but 
do not have а fragipan and а few areas of somewhat 
poorly drained soils. The included soils make up about 
10 to 20 percent of this map unit. | 

Most areas of this soil are used for pasture. Some 
areas are used for corn. This soil has poor potential for 
most cultivated crops because of inadequate drainage. A 
combination of open ditch drainage and constructed 
grassed waterways generally help to remove excess 
water. The occassional flooding on this soil is a hazard 
to crops in winter and during wet periods in the growing 
season. This soil is not suited to tobacco or fall-seeded 
small grain. This soil has fair potential for hay and pas- 
ture plants that are tolerant to wetness. Tall fescue, reed 
canarygrass, Ladino clover, alsike clover, and annual 
lespedeza are better suited to this soil than most other 
pasture and hay plants. 

Potential is good for yellow-poplar, loblolly pine, Ameri- 
can sycamore, and sweetgum. The main concerns in 
management of woodland are equipment limitations, 
seedling mortality, and plant competition. Wetness is a 
limitation to use of equipment. 

Potential is poor for urban uses. Water is ponded on 
most areas during wet seasons, and some areas of this 
soil are subject to occasional flooding. The perched sea- 
sonal high water table and slow permeability are limita- 
tions. The low strength is a limitation when the soil is 
used for roadfill. 

This soil is in capability subclass IVw and woodland 
group 1w. 


Wo 一 Woolper silty clay loam. This nearly level to 
gently sloping, clayey soil is deep and well drained. It is 
on low terraces and foot slopes along major streams. 
Slopes are smooth and slightly concave. Slope is 0 to 4 
percent. Areas are 10 to 50 acres. 

Typically, the surface layer is dark brown silty clay 
loam about 9 inches thick. The subsoil extends to a 
depth of 50 inches. The upper 10 inches of the subsoil is 
dark brown silty clay loam, and the lower 31 inches is 
yellowish brown silty clay. The underlying material to а 
depth of 65 inches is yellowish brown silty clay that is 
mottled with olive yellow. 

This Woolper soil has а deep root zone, but roots are 
restricted by the clayey subsoil. Surface runoff is 
medium, permeability is moderately slow or slow, and 
available water capacity is high. Organic matter content 
and natural fertility are high. The soil is slightly acid to 
mildly alkaline throughout. The surface layer must be 
cultivated under proper moisture conditions to prevent 
clodding or crusting. Shrink-swell potential is moderate, 
and strength is low. This soil is subject to rare flooding. 
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Included with this soil in mapping are small areas of 
soils that are similar to this VVoolper soil but are moder- 
ately well drained or somewhat poorly drained. Also in- 
cluded are a few areas of Licking soils, small areas of 
soils that have slopes of more than 4 percent, and а few 
areas of soils that have а very dark grayish brown sur- 
face layer less than 10 inches thick. The included soils 
make up about 15 to 25 percent of this map unit. 

Most areas of this soil are used for corn or hay. This 
soil has good potential for crops commonly grown in the 
area, such as corn, tobacco, and small grain. The rare 
flooding on this soil is generally not а hazard to crops. 
The hazard of erosion is slight or moderate in cultivated 
areas. Contour farming, minimum tillage, contour strip- 
cropping, including grasses and legumes in the cropping 
system, returning crop residue to the soil, no-tillage, and 
grassed waterways help to reduce runoff and control 
erosion. This soil has good potential for hay and pasture. 
Kentucky bluegrass, tall fescue, orchardgrass, red ciover, 
Ladino clover, and annual lespedeza are better suited to 
this soil than most other hay and pasture plants. 

Potential is good for yellow-poplar, black walnut, and 
eastern white pine. The main concerns in management 
of woodland are equipment limitations and plant compe- 
tition. 

Potential is poor for most urban uses. The rare flood- 
ing and moderately slow or slow permeability are the 
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main limitations. The low strength is a limitation if this 
soil is used for roadfill. 
This soil is in capability class I and woodland group 2с. 


Zp—Zipp silty clay loam. This nearly level, clayey soil 
is deep and poorly drained. It is on low stream terraces, 
mainly along South Fork Licking River. Slopes are 
smooth and slightly concave. Slope is 0 to 2 percent. 
Areas are 20 to 100 acres (fig. 14). 

Typically, the surface layer is dark grayish brown silty 
clay loam about 7 inches thick. The subsoil extends to a 
depth of 39 inches. The upper 13 inches of the subsoil is 
dark gray silty clay, and the lower 19 inches is gray silty 
clay and clay. The underlying material to a depth of 65 
inches is gray silty clay. 

This Zipp soil has а deep root zone, but roots are 
restricted by the clayey subsoil. Permeability is slow, 
surface runoff is very slow, and available water capacity 
is moderate. Organic matter content is moderate, and 
natural fertility is medium. This soil is subject to frequent 
flooding in winter. Å seasonal high water table is near 
the surface after heavy rains. The soil is slightly acid to 
mildly alkaline throughout. The surface layer must be 
cultivated under proper moisture conditions to prevent 
clodding or crusting. Shrink-swell potential is high, and 
strength is low. 


Figure 14.—Ponds on Zipp silty clay loam. Corn in the background is on Elk silt loam, 0 to 2 percent slopes. Tall fescue in the foreground is 
on Eden flaggy clay, 20 to 30 percent slopes. 
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Included with this soil in mapping are a few small 
areas of soils that are similar to this Zipp soil but the 
upper part of the subsoil is light silty clay loam. Also 
included are a few areas of soils that have a weakly 
developed fragipan and small areas of Woolper, Newark, 
and McGary soils. The included soils make up about 10 
to 20 percent of this map unit. 

Most areas of this soil are used for pasture. Some 
areas are wooded. This soil has poor potential for most 
cultivated crops because of inadequate drainage. The 
frequent flooding on this soil is a hazard to crops in 
winter and during wet periods in the growing season. A 
combination of open ditch drainage and constructed 
grassed waterways generally help to remove excess 
water. This soil is not suited to tobacco or fall-seeded 
small grain. It has fair potential for hay and pasture 
plants that are tolerant to wetness. Tall fescue, reed 
canarygrass, Ladino clover, alsike clover, and annual 
lespedeza are better suited to this soil than most other 
hay and pasture plants. 

Potential is good for pin oak, red maple, and sweet- 
gum. The main concerns in management of woodland 
are equipment limitations, seedling mortality, and plant 
competition. Wetness is a limitation to the use of equip- 
ment. 

Potential is poor for urban uses. The frequent flooding, 
slow permeability, and a seasonal high water table near 
the surface are the main limitations. The low strength is 
a limitation if this soil is used for roadfill. 

This soil is in capability subclass lllw and woodland 
group 2w. 


Use and management of the soils 


This soil survey is an inventory and evaluation of the 
Soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural re- 
sources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, conservation- 
ists, engineers, and others collect extensive field data 
about the nature and behavior characteristics of the 
soils. They collect data on erosion, droughtiness, flood- 
ing, and other factors that affect various soil uses and 
management. Field experience and collected data on 
soil properties and performance are used as a basis in 
predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as ran- 
geland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
Parks and other recreation facilities; and for wildlife habi- 
tat. It can be used to identify the potentials and limita- 
tions of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
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and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. - ， 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, play- 
grounds, lawns, and trees and shrubs. 


Crops and pasture 


Frank T. Harris, District conservationist, Soil Conservation Service, 
assisted in writing this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil Conserva- 
tion Service is explained; and the estimated yields of the 
main crops and hay and pasture plants are listed for 
each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Soil maps for 
detailed planning." Specific information can be obtained 
from the local office of the Soil Conservation Service or 
the Cooperative Extension Service. 

About 217,228 acres in the survey area was used for 
crops and pasture in 1967. Of this total, 137,662 acres 
was used for permanent pasture; 14,194 acres was used 
for row crops, mainly corn; 1,485 acres was used for 
Close-grown crops; 38,612 acres was used for rotation 
hay and pasture; and 25,275 acres was used for hay (4). 

Soil erosion is a primary concern in management: of 
the soils for row crops and forage in Grant and Pendle- 
ton Counties. Controlling erosion increases yields, re- 
duces sedimentation of ponds, lakes, and streams, and 
improves water quality for municipal, recreation, and fish 
and wildlife uses. Soils that have slopes of more than 2 
percent are susceptible to excessive erosion. Erosion 
strips the surface layer of vitally needed organic matter, 
plant nutrients, and micro-organisms. Loss of the surface 
layer is especially damaging on soils that have a clayey 
subsoil, such as Eden, Heitt, Licking, and Lowell soils. 
The production potential of soils that have а layer that 
limits the root zone depth is greatly impaired when the 
surface layer is allowed to wash away. Such limiting 
layers include fragipans, as in Otwell and Nicholson 
soils, or bedrock, as in Eden and Cynthiana soils. Any- 
time the soil is exposed during crop production it is 
vulnerable to erosion. Because soil erosion is so damag- 
ing, å cropping system is needed that keeps the loss of 
soil and water to a tolerable level. A cropping system is 
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most effective vhen used with other erosion control 
practices. Contour farming, minimum tillage, stripcrop- 
ping, rotating grasses and legumes in the cropping 
system, managing crop residue, cover crops, grassed 
waterways, diversions, and terraces help control erosion. 
The local office of the Soil Conservation Service can 
provide technical assistance in applying these and other 
conservation practices. 

Many soils in the survey area are naturally low in 
organic matter content. Most of the organic matter is in 
the surface layer of the soil and must be maintained to 
achieve optimum production. This can be accomplished 
by controlling erosion, adding barnyard manure, manag- 
ing crop residue, growing cover crops, and including 
grasses and legumes in the cropping system. 

Tilth is important in the germination of seeds and infil- 
tration of water into the soil. Soils that have good tilth 
are friable, granular, and porous and permit adequate 
movement of air and water. The penetration of roots and 
emergence of shoots occur more easily if tilth is good. 
Most soils used for crops in the survey area have a silt 
loam surface layer that is granular and porous. However, 
in areas that have been continually row cropped, the tilth 
has been damaged and the organic matter depleted. 
Where the tilth is damaged, the ability of the soil to 
provide proper amounts of air and water to plants has 
been hindered. 

Tillage for seedbed preparation should be kept to a 
minimum to prevent the loss of tilth. Adding organic 
matter is helpful in maintaining tilth. 

Soil fertility is naturally medium in most soils in the 
survey area. The Woolper soils are high in natural fertil- 
ity, and the Eden, Allegheny, and Robertsville soils are 
low. Most of the soils in the area require application of 
fertilizer and lime for adequate crop yields. Addition of 
lime and fertilizer should be based on the results of soil 
tests, the need of the crop, and the expected level of 
yields. The University of Kentucky Cooperative Extension 
Service can help determine the kinds and amounts of 
fertilizer and lime to apply. 

Open ditches and tile drains are used in draining wet 
soils. The poorly drained soils, such as Robertsville and 
Zipp, are so wet that the production of cultivated crops is 
very difficult. Wetness in the somewhat poorly drained 
soils, such as Newark and McGary, damages crops in 
most years if the soils are not artificially drained. Tile 
drains are more expensive and more effective than open 
ditches on soils that have a fragipan. Open ditches are 


effective on fragipan soils if they are used to intercept. 


the water as it moves horizontally above the fragipan. 
Drainage by tile or open ditches requires suitable outlets. 
Information on drainage design for each kind of soil is 
available at local offices of the Soil Conservation Serv- 
ice. 

Good pasture management is needed to provide qual- 
ity forage for livestock and adequate ground cover to 
prevent erosion. Some common management practices 
are use of fertilizers and rotation grazing. Some of the 
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more commonly used grasses and legumes are Ken- 
tucky bluegrass, tall fescue, orchardgrass, timothy, red 
Clover, alfalfa, Ladino clover, and annual lespedeza. 
Some severely eroded soils need plant mixtures that are 
hardy and drought tolerant to provide forage for grazing 
and to maintain a good ground cover. 

Corn and burley tobacco are the main row crops in the 
Survey area. Soybeans are adapted to the soil and cli- 
mate but are not commonly grown. Wheat is grown and 
commonly used as a cover crop. Barley, rye, and oats 
are grown extensively. Specialty crops, such as vegeta- 
bles, are minor crops in Grant and Pendleton Counties. 
Latest information and recommendations for specialty 
crops can be obtained from local offices of the Kentucky 
Cooperative Extension Service and the Soil Conservation 
Service. 


Ylelds per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
ve of field trials and demonstrations are also consid- 
ered. 

The management needed to obtain the” indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

. The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed be- 
cause the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the Cooper- 
ative Extension Service can provide information about 
the management and productivity of the soils. 


Land capability ciassification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
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way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that vvould change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability classi- 
fication is not a substitute for interpretations designed to 
show suitability and limitations of groups of soils for 
woodland and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class I soils have slight limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class ΙΙΙ soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class Vil soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have limita- 
tions that nearly preclude their use for commercial crop 
production. 

Capability subciasses are soil groups within one class. 
They are designated by adding a small letter, 6, w, 5, or 
с, to the class numeral, for example, lie. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); 8 shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class I there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, 5, or с because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, range- 
land, woodland, wildlife habitat, or recreation. 

The acreage of soils in each capability class and sub- 
class is shown in table 6. The capability classification of 
each map unit is given in the section "Soil maps for 
detailed planning.” 
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Woodland management and productivity 


Charles A. Foster, forester, Soil Conservation Service, assisted in the 
preparation of this section. 


Grant and Pendleton Counties are in the Western Me- 
sophytic forest region of the Deciduous Forest Formation 
of Eastern North America. This region is made up of 
several forest types. Approximately 77 percent of the 
forest acreage in these counties is classified as eastern 
redcedar-hardwoods, oak-hickory, or central mixed-hard- 
wood types. 

Grant County has 38,100 acres of commercial forest 
land covering approximately 24 percent of the land area. 
Pendleton County, in comparison, has 49,900 acres of 
forest land covering 28 percent of the land area. Practi- 
cally all of the forest land is privately owned. Much of it 
is small, scattered woodlots which are poorly stocked 
and heavily grazed. Annual growth is 22 cubic feet per 
acre of growing stock and 84 board feet of sawtimber. If 
properly managed, most sites have potential to produce 
more than 50 cubic feet per acre per year (12). Site 
factors that affect tree growth are slope, exposure, and 
such soil characteristics as fertility, depth, texture, drain- 
age, and available moisture. 

Forest land is used mainly for grazing, recreation, or 
wildlife habitat. 

Table 7 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination (woodland suitability) symbol for 
each soil. Soils assigned the same ordination symbol 
require the same general management and have about 
the same potential productivity. 

The first part of the ordination symbol, а number, indi- 
cates the potential productivity of the soils for important 
trees. The number 1 indicates very high productivity; 2, 
high; 3, moderately high; 4, moderate; and 5, low. The 
second part of the symbol, a letter, indicates the major 
kind of soil limitation. The letter x indicates stoniness or 
rockiness; w, excessive water in or on the soil; # toxic 
substances in the soil; d, restricted root depth; c, clay in 
the upper part of the soil; s, sandy texture; f, high con- 
tent of coarse fragments in the soil profile; and r, steep 
slopes. The letter о indicates that limitations or restric- 
tions are insignificant. If 8 soil has more than one limita- 
tion, the priority is as follows: х, w, t, d, ο, s, f, and r. 

In table 7, slight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is slight it the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road con- 
Struction, and severe if intensive management or special 
equipment and methods are needed to prevent exces- 
sive loss of soil. 

Ratings of equipment limitation reflect the characteris- 
tics and conditions of the soil that restrict use of the 
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equipment generally needed in woodland management 
or harvesting. A rating of s/ight indicates that use of 
equipment is not limited to a particular kind of equipment 
or time of year; moderate indicates a short seasonal 
limitation or a need for some modification in manage- 
ment or in equipment; and severe indicates å seasonal 
limitation, a need for special equipment or management, 
or å hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
Slight indicates that the expected mortality is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade where 
there are openings in the tree canopy. The invading 
plants compete with native plants or planted seedlings. A 
rating of s/ight indicates little or no competition from 
other plants; moderate indicates that plant competition is 
expected to hinder the development of a fully stocked 
stand of desirable trees; severe indicates that plant com- 
petition is expected to prevent the establishment of a 
desirable stand unless the site is intensively prepared, 
weeded, or otherwise managed to control undesirable 
. plants. 

The potential productivity of merchantable or important 
trees on a soil is expressed as a site index. This index is 
the average height, in feet, that dominant and codomin- 
ant trees of a given species attain in a specified number 
of years. The site index was calculated at age 30 years 
for eastern cottonwood, 35 years for American syca- 
more, and 50 years for all other species. The site index 
applies to fully stocked, even-aged, unmanaged stands. 
Important trees are those that woodland managers gen- 
erally favor in intermediate or improvement cuttings. 
They are selected on the basis of growth rate, quality, 
value, and marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. 


Recreation 


The soils of the survey area are rated in table 8 ac- 
cording to limitations that affect their suitability for recre- 
ation. The ratings are based on restrictive soil features, 
such as wetness, slope, and texture of the surface layer. 
Susceptibility to flooding is considered. Not considered in 
the ratings, but important in evaluating a site, are the 
location and accessibility of the area, the size and shape 
of the area and its scenic quality, vegetation, access to 
water, potential water impoundment sites, and access to 
public sewerlines. The capacity of the soil to absorb 
septic tank effluent and the ability of the soil to support 
vegetation are also important. Soils subject to flooding 
are limited for recreation use by the duration and intensi- 
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ty of flooding and the season when flooding occurs. In 
planning recreation facilities, onsite assessment of the 
height, duration, intensity, and frequency of flooding is 
essential. 

In table 8, the degree of soil limitation is expressed as 
slight, moderate, or severe. Slight means that soil prop- 
erties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that limita- 
tions can be overcome or alleviated by planning, design, 
or special maintenance. Severe means that soil proper- 
ties are unfavorable and that limitations can be offset 
only by costly soil reclamation, special design, intensive 
maintenance, limited use, or by a combination of these 
measures. 

The information in table 8 can be supplemented by 
other information in this survey, for example, interpreta- 
tions for septic tank absorption fields in table 11 and 
interpretations for dwellings without basements and for 
local roads and streets in table 10. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils 
have mild slopes and are not wet or subject to flooding 
during the period of use. The surface has few or no 
stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails tor hiking, horseback riding, and bicy- 
cling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have moder- 
ate slopes and few ог no stones or boulders on the 
surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be re- 
quired. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the sur- 
face. The suitability of the soil for tees or greens is not : 
considered in rating the soils. 
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Wildlife habitat 


The estimated wildlife of Grant and Pendleton Coun- 
ties consists of 34 species of mammals, 33 species of 
reptiles and amphibians, and 110 species of resident 
birds. Also, many of the more than 200 other kinds of 
migratory birds can be found in these counties during 
certain seasons. 

The main kinds of wildlife important to man in Grant 
and Pendleton Counties are the cottontail rabbit, gray 
squirrel, fox squirrel, white-tailed deer, raccoon, red fox, 
mink, muskrat, bobwhite quail, mourning dove, wood- 
cock, several species of ducks, and perhaps a few spe- 
cies of geese. Although there is much overlap in the 
types of habitat required by these animais, the white- 
tailed deer and gray squirrel are generally classified as 
woodland wildlife; the rabbit, quail, and dove are consid- 
ered оретапд wildlife; and ducks and geese, plus those 
mammals such as mink and muskrat that spend much of 
their time in or about water, are thought of as wetland 
wildlife. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate vegeta- 
tion, by maintaining the existing plant cover, or by pro- 
moting the natural establishment of desirable plants. 

in table 9, the soils in the survey area are rated ac- 
cording to their potential for providing habitat for various 
kinds of wildlife. This information can be used in planning 
parks, wildlife refuges, nature study areas, and other 
developments for wildlife; in selecting soils that are suit- 
able for establishing, improving, or maintaining specific 
elements of wildlife habitat; and in determining the inten- 
sity of management needed for each element of the 
habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or main- 
tained. Few or no limitations affect management, and 
satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for satis- 
factory results. A rating of poor indicates that limitations 
are severe for the designated element or kind of habitat. 
Habitat can be established, improved, or maintained in 
most places, but management is difficult and must be 
intensive. A rating of very poor indicates that restrictions 
for the element or kind of habitat are very severe and 
that unsatisfactory results can be expected. Creating, 
proving, or maintaining habitat is impractical or impos- 
sible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
Producing herbaceous plants. Soil properties and fea- 
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tures that affect the growth of grain and seed crops are 
depth of the root zone, texture of the surface layer, 
available vvater capacity, vvetness, slope, surface stoni- 
ness, and flood hazard. Soil temperature and soil mois- 
ture are also considerations. Examples of grain and seed 
crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, lovegrass, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds. Soil proper- 
ties and features that affect the growth of these plants 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, surface stoniness, and 
flood hazard. Soil temperature and soil moisture are also 
considerations. Examples of wild herbaceous plants are 
bluestem, goldenrod, beggarweed, wheatgrass, and 
grama. . 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of hard- 
wood trees and shrubs are depth of the.root zone, the 
available water capacity, and wetness. Examples of 
these plants are oak, poplar, cherry, sweetgum, apple, 
hawthorn, dogwood, hickory, blackberry, and blueberry. 
Examples of fruit-producing shrubs that are suitable for 
planting on soils rated good are Russian-olive, autumn- 
olive, and crabapple. 

Coniferous plants furnish browse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, fir, 
cedar, and juniper. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites. Submerged 
or floating aquatic plants are excluded. Soil properties 
and features affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants are 
smartweed, wild millet, wildrice, saltgrass, cordgrass, 
rushes, sedges, and reeds. 

Shallow water areas have ап average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control struc- 
tures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
а areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openiand wildlife consists of cropland, pas- 
ture, meadows, and areas that are overgrown with 
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grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, pheasant, meadowlark, field spar- 
row, cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of de- 
ciduous plants or coniferous plants or both and associat- 
ed grasses, legumes, and wild herbaceous plants. Wild- 
life attracted to these areas include wild turkey, ruffed 
grouse, woodcock, thrushes, woodpeckers, squirrels, 
gray fox, raccoon, deer, and bear. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife at- 
tracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, and beaver. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water man- 
agement. Soils are rated for various uses, and the most 
limiting features are identified. The ratings are given in 
the following tables: Building site development, Sanitary 
facilities, Construction materials, and Water manage- 
ment. The ratings are based on observed performance 
of the soils and on the estimated data and test data in 
the “Soil properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and construc- 
tion. The information, however, has limitations. For ex- 
‘ample, estimates and other data generally apply only to 
that part of the soil within a depth of 5 or 6 feet Be- 
cause of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
Soil. 

The information is not site specific and does not elimi- 
nate the need for onsite investigation of the soils or for 
testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this sec- 
tion. Local ordinances and regulations need to be con- 
sidered in planning, in site selection, and in design. 

Soil properties, site features, and observed perform- 
ance were considered in determining the ratings in this 
section. During the fieldwork for this soil survey, determi- 
nations were made about grain-size distribution, liquid 
limit, plasticity index, soil reaction, depth to bedrock, 
hardness of bedrock within 5 to 6 feet of the surface, 
soil wetness, depth to a seasonal high water table, 
slope, likelihood of flooding, natural soil structure aggre- 
gation, and soil density. Data were collected about kinds 
of clay minerals, mineralogy of the sand and silt frac- 
tions, and the kind of adsorbed cations. Estimates were 
made for erodibility, permeability, corrosivity, shrink-swell 
potential, available water capacity, and other behavioral 
characteristics affecting engineering uses. 
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This information can be used to (1) evaluate the po- 
tential of areas for residential, commercial, industrial, and 
recreation uses; (2) make preliminary estimates of con- 
struction conditions; (3) evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the per- 
formance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building site development 


Table 10 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and with- 
out basements, small commercial buildings, local roads 
and streets, and lawns and landscaping. The limitations 
are considered s/ight it soil properties and site features 
are generally favorable for the indicated use and limita- 
tions are minor and easily overcome; moderate if soil 
properties or site features are not favorable for the indi- 
cated use and special planning, design, or maintenance 
is needed to overcome or minimize the limitations; and 
severe if soil properties or site features are so unfavor- 
able or so difficult to overcome that special design, sig- 
nificant increases in construction costs, and possibly in- 
creased maintenance are required. Special feasibility 
studies may be required where the soil limitations are 
severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The rat- 
ings are based on soil properties, site features, and ob- 
served performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to bed- 
rock, a cemented pan, or a very firm dense layer; stone 
content; soil texture; and slope. The time of the year that 
excavations can be made is affected by the depth to а 
seasonal high water table and the susceptibility of the 
soil to flooding. The resistance of the excavation walls or 
banks to sloughing or caving is affected by soil texture 
and the depth to the water table. 

Dwellings and small commercial buildings are struc- 
tures built on shallow foundations on undisturbed soil. 
The load limit is the same as that for single-family dwell- 
ings no higher than three stories. Ratings are made for 
small commercial buildings without basements, for dwell- 
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ings with basements, and for dwellings without base- 
ments. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. Å high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and а 
flexible or rigid surface. Cuts and fills are generally limit- 
ed to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as in- 
ferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, the available water capacity in the upper 
40 inches, and the content of salts, sodium, and sulfidic 
materials affect plant growth. Flooding, wetness, slope, 
Stoniness, and the amount of sand, clay, or organic 
matter in the surface layer affect trafficability after vege- 
tation is established. 


Sanitary facilities 


Table 11 shows the degree and the kind of soil limita- 
tions that affect septic tank absorption fields, sewage 
lagoons, and sanitary landfills. The limitations are consid- 
ered siight if soil properties and site features are gener- 
ally favorable for the indicated use and limitations are 
minor and easily overcome; moderate if soil properties or 
site features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so diffi- 
cult to overcome that special design, significant in- 
creases in construction costs, and possibly increased 
maintenance are required. 

Table 11 also shows the suitability of the 5018 for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site fea- 
tures are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 


33 


unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which efflu- 
ent from a septic tank is distributed into the soil through 
subsurface tiles or perforated pipe. Only that part of the 
soil between depths of 24 and 72 inches is evaluated. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Permeability, a 
high water table, depth to bedrock or to a cemented 
pan, and flooding affect absorption of the effluent. Large 
stones and bedrock or a cemented pan interfere with 
installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of com- 
pacted soil. Lagoons generally are designed to hold the 
sewage within a depth of 2 to 5 feet. Nearly impervious 
soil material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 

Table 11 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, bed- 
rock, and cemented pans can cause construction prob- 
lams, and large stones can hinder compaction of the 
lagoon floor. 

Sanitary landfills are areas where solid waste is dis- 
posed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
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and covered daily with a thin layer of soil from a source 
avvay from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 11 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, å 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within а depth 
of about 6 feet. For deeper trenches, а limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the sur- 
face layer should be stockpiled for use as the final 
cover. 


Construction materials 


Table 12 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill, topsoil, sand, 
and gravel. The ratings are based on soil properties and 
site features that affect the removal of the soil and its 
use as construction material. Normal compaction, minor 
processing, and other standard construction practices 
are assumed. Each soil is evaluated to a depth of 5 or 6 
feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and iess 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index proper- 
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ties provides detailed information about each soil layer. 
This information can help determine the suitability of 
each layer for use as roadfil The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering classifi- 
cation of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 12 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil rated 
good or fair has a layer of suitable material at least 3 
feet thick, the top of which is within a depth of 6 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine-grained soils are not suitable sources of 
sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 14. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and cob- 
bles, have little or no gravel, and have slopes of less 


GRANT AND PENDLETON COUNTIES, KENTUCKY 


than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an appre- 
ciable amount of gravel, stones, or soluble salts, or soils 
that have slopes of 8 to 15 percent. The soils are not so 
wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water management 


Table 13 gives information on the soil properties and 
site features that affect water management. The kind of 
soil limitations are given for pond reservoir areas and for 
embankments, dikes, and levees. 

This table also gives for each soil the restrictive fea- 
tures that affect drainage, terraces and diversions, and 
grassed waterways. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have low seep- 
age potential in the upper 60 inches. The seepage po- 
tential is determined by the permeability of the soil and 
the depth to fractured bedrock or other permeable mate- 
rial. Excessive slope can affect the storage capacity of 
the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, con- 
structed to impound water or to protect land against 
overflow. In this table, the soil material below the surface 
layer to a depth of about 5 feet is considered as a 
source of material for embankment fill. It is assumed that 
soil layers will be uniformly mixed and compacted during 
construction. 

The ability of the natural soil to support an embank- 
ment is not considered in the table. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to de- 
termine these properties. | 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable com- 
paction characteristics. Unfavorable features include less 
than 5 feet of suitable material and а high content of 
stones or boulders, organic matter, or salts or sodium. A 
high water table affects the amount of usable material. It 
also aftects trafficability. 

Drainage is the removal of excess surface and subsur- 
face water from the soil. How easily and effectively the 
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soil is drained depends on the depth to bedrock, to a 
cemented pan, or to other layers that affect the rate of 
water movement; permeability; depth to a high water 
table or depth of standing water if the soil is subject to 
ponding; slope; susceptibility to flooding; subsidence of 
organic layers; and potential frost action. Excavating and 
grading and the stability of ditchbanks are affected by 
depth to bedrock or to a cemented pan, large stones, 
slope, and the hazard of cutbanks caving. The productiv- 
ity of the soil after drainage is adversely affected by 
extreme acidity or by toxic substances in the root zone, 
such as salts, sodium, or sulfur. Availability of drainage 
outlets is not considered in the ratings. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to reduce erosion and conserve moisture by inter- 
cepting runoff. Slope, wetness, large stones, and depth 
to bedrock or to a cemented pan affect the construction 
of terraces and diversions. A restricted rooting depth, a 
severe hazard of wind or water erosion, an excessively 
coarse texture, and restricted permeability adversely 
affect maintenance. 

Grassed waterways are natural or constructed chan- 
nels, generally broad and shallow, that conduct surface 
water to outlets at a nonerosive velocity. Large stones, 
wetness, slope, and depth to bedrock or to a cemented 
pan affect the construction of grassed waterways. А 
hazard of wind erosion, low available water capacity, 
restricted rooting depth, toxic substances such as salts 
or sodium, and restricted permeability adversely affect 
the growth and maintenance of the grass after construc- 
tion. 


Soil properties 


Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some bench- 
mark soils. Established standard procedures are fol- 
lowed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and compac- 
tion characteristics. 

Estimates of soil properties are based on field exami- 
nations, on laboratory tests of samples from the Survey 
area, and on laboratory tests of samples of similar soils 
in nearby areas. Tests verify. field observations, verify 
properties that cannot be estimated accurately by field 
observation, and help characterize key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
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and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering index properties 


Table 14 gives estimates of the engineering classifica- 
tion and of the range of index properties for the major 
layers of each soil in the survey area. Most soils have 
layers of contrasting properties within the upper 5 or 6 
feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. "Loam," for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If a soil contains particles coarser than 
sand, an appropriate modifier is added, for example, 
“gravelly.” Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter and according to 
plasticity index, liquid limit, and organic matter content. 
Sandy and gravelly soils are identified as GW, GP, GM, 
GC, SW, SP, SM, and SC; silty and clayey soils as ML, 
CL, OL, MH, CH, and OH; and highly organic soils as Pt. 
Soils exhibiting engineering properties of two groups can 
have a dual classification, for example, SP-SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are clas- 
sified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional refine- 
ment, the suitability of a soil as subgrade material can be 
indicated by a group index number. Group’ index num- 
bers range from 0 for the best subgrade material to 20 
or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 
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Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on labora- 
tory tests of soils sampled in the survey area and in 
nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) indi- 
cate the plasticity characteristics of a soil. The estimates 
are based on test data from the survey area or from 
nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are rounded to the nearest 5 percent. 
Thus, if the ranges of gradation and Atterberg limits 
extend а marginal amount (1 or 2 percentage points) 
across classification boundaries, the classification in the 
marginal zone is omitted in the table. 


Physical and chemical properties 


Table 15 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, par- 
ticularly structure, porosity, and texture. Permeability is 
considered in the design of soil drainage systems, septic 
tank absorption fields, and construction where the rate of 
er movement under saturated conditions affects be- 

avior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most impor- 
tant properties are the content of organic matter, soil 
texture, bulk density, and soil structure. Available water 
capacity 15 an important factor in the choice of plants or 
crops to be grown and in the design and management of 
irrigation systems. Available water capacity is not an 
estimate of the quantity of water actually available to 
plants at any given time. 

Soil reaction is а measure of acidity or alkalinity and is 
expressed as а range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory anal- 
yses. Soil reaction is important in selecting crops and 
other plants, in evaluating soil amendments for fertility 
and stabilization, and in determining the risk of corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
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minerals with vvater and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of undis- 
turbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on measure- 
ments of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and syvelling can cause damage to build- 
ings, roads, and other structures. Special design is often 
needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture con- 
tent is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 millime- 
ters in diameter. The classes are /ow, а change of less 
than 3 percent; moderate, 3 to 6 percent; and high, more 
than 6 percent. Very high, greater than 9 percent, is 
sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum aver- 
age annual rate of soil erosion by wind or water that can 
occur without affecting crop productivity over а sustained 
period. The rate is in tons per acre per year. 


Soil and water features 


Table 16 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic 507 groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped ac- 
cording to the intake of water when the soils are thor- 
oughly wet and receive precipitation from long-duration 
storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or grav- 
elly sands. These soils have a high rate of water trans- 
mission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 
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Group C. Soils having a slow infiltration rate when 
thoroughiy wet. These consist chiefly of soils having а 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have а slow rate of water transmission. 

Group О. Soils having а very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have а claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
is not considered flooding. 

Table 16 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but possi- 
ble under unusual weather conditions; common that it is 
likely under normal conditions; occasional that it occurs 
on an average of once or less in 2 years; and frequent 
that it occurs on an average of more than once in 2 
years. Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and long if more than 7 days. 
Probable dates are expressed in months; November- 
May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil рго- 
file, namely thin strata of gravel, sand, silt, or сїау depos- 
ited by floodwater; irregular decrease in organic matter 
content with increasing depth; and absence of distinctive 
horizons that form in soils that are not subject to flood- 
ing. 

Also considered is local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that delin- 
eate flood-prone areas at specific flood frequency levels. 

High water table (seasonal) is the highest level of å 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of å saturat- 
ed zone, namely grayish colors or mottles in the soil. 
Indicated in table 16 are the depth to the seasonal high 
water table; the kind of water table—that is, perched, 
artesian, or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 16. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
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allowed for adjustment in the surrounding soil An arte- 
sian water table is under hydrostatic head, generally be- 
neath an impermeable layer. When this layer is penetrat- 
ed, the water level rises in an uncased borehole. A 
perched water table is water standing above an unsatu- 
rated zone. In places an upper, or perched, water table 
is separated from а lower one by а dry zone. 

Only saturated zones within а depth of about 6 feet 
are indicated. Å plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is speci- 
fied as either soft or hard. If the rock is soft or fractured, 
excavations can be made with trenching machines, 
backhoes, or small rippers. If the rock is hard or mas- 
sive, blasting or special equipment generally is needed 
for excavations. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of corro- 
sion of uncoated steel is related to such factors as soil 
moisture, particle-size distribution, acidity, and electrical 
conductivity of the soil. The rate of corrosion of concrete 
is based mainly on the sulfate and sodium content, tex- 
ture, moisture content, and acidity of the soil. Special 
site examination and design may be needed if the com- 
bination of factors creates а severe corrosion environ- 
ment. The steel in installations that intersect soil bound- 
aries or soil layers is more susceptible to corrosion than 
steel in installations that are entirely within one kind of 
soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (77). Begin- 
ning with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. Clas- 
sification is based on soil properties observed in the field 
or inferred from those observations or from laboratory 
measurements. In table 17, the soils of the survey area 
are classified according to the system. The categories 
are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The difter- 
ences among orders reflect the dominant soil-forming 
processes and the degree of soil formation. Each order 
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is identified by a word ending in so. An example is 
Entisol. 

SUBORDER. Each order is divided into suborders pri- 
marily on the basis of properties that influence soil gen- 
esis and are important to plant growth or properties that 
reflect the most important variables within the orders. 
The last syllable in the name of а suborder indicates the 
order. An example is Aquent (Aqu, meaning water, plus 
ent, from Entisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of development of pedogenic hori- 
zons; soil moisture and temperature regimes; and base 
status. Each great group is identified by the name of a 
suborder and by a prefix that indicates a property of the 
soil. An example is Haplaquents (Hapi, meaning minimal 
horizonation, plus aquent, the suborder of the Entisols 
that have an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are transi- 
tions to other orders, suborders, or great groups. Extra- 
grades have some properties that are not representative 
of the great group but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Τγρίς identifies the subgroup that 
typifies the great group. An example is Typic Hapla- 
quents. 

FAMILY. Families are established vvithin a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the prop- 
erties are those of horizons below plow depth where 
there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and per- 
manent cracks. Å family name consists of the name of a 
subgroup preceded by terms that indicate soil properties. 
An example is fine-loamy, mixed, nonacid, mesic’ Typic 
Haplaquents. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


Soil series and morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is com- 
pared with similar soils and with nearby soils of other 
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series. A pedon, a small three-dimensional area of soil, 
that is typical of the series in the survey area is de- 
scribed. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual (70). Many 
of the technical terms used in the descriptions are de- 
fined in Soil Taxonomy (77). Unless otherwise stated, 
colors in the descriptions are for moist soil. Following the 
pedon description is the range of important characteris- 
tics of the soils in the series. 

The map units of each soil series are described in the 
section "Soil maps for detailed planning.” 


Allegheny series 


The Allegheny series consists of deep, well drained 
soils on stream terraces near the Licking River. These 
soils are moderately permeable. They formed in old, 
mixed alluvium. Slope ranges from 2 to 20 percent. 

Allegheny soils are near Eden, Cynthiana, Licking, Elk, 
and Otwell soils. Eden, Cynthiana, and Licking soils are 
clayey. Elk soils are fine-silty, and Otwell soils have a 
slowly permeable fragipan in the subsoil. 

Typical pedon of Allegheny loam, 6 to 12 percent 
slopes, on soil map sheet 52, east-west about 1,992,000 
feet and north-south about 405,000 feet by Kentucky 
coordinate grid values: 


Ар--0 to 7 inches; brown (10YR 4/3) loam; common 
medium faint yellowish brown (10YR 5/4) variega- 
tions; moderate fine granular structure; very friable; 
common roots; very strongly acid; clear smooth 
boundary. 

B21t—7 to 15 inches; strong brown (7.5YR 5/6) clay 
loam; moderate medium subangular blocky structure 
parting to weak fine angular blocky; very friable; few 
roots; common clay films; very strongly acid; clear 
smooth boundary. 

B22t—15 to 36 inches; strong brown (7.5YR 5/6) clay 
loam; yellowish red (5YR 576) on ped faces; moder- 
ate medium angular blocky structure; friable: few 
roots; common clay films; very strongly acid: gradual 
smooth boundary. 

B23t—36 to 42 inches; strong brown (7.5YR 5/6) clay 
loam; common medium faint yellowish red (5YR 5/6) 
variegations; weak medium subangular blocky struc- 
ture; friable; few clay films; 2 percent pebbles; very 
Strongly acid; gradual smooth boundary. 

B3—42 to 52 inches; strong brown (7.5ҮН 5/6) loam; 
common medium faint yellowish brown variegations; 
weak medium angular blocky structure; very friable; 
few clay films; 5 percent pebbles; very strongly acid; 
gradual smooth boundary. 

C—52 to 65 inches; strong brown (7.5YR 5/6 and 5/8) 
sandy loam; common medium faint yellowish brown 
(10ҮН 5/6) variegations; massive; very friable; very 
strongly acid. 


The solum ranges from 30 to more than 60 inches in 
thickness. Depth to bedrock in most areas is more than 
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6 feet. Pebbles range from 0 to 10 percent in the Ap 
horizon and the upper part of the B horizon, from 0 to 30 
percent in the lower part of the B horizon, and from 0 to 
40 percent in the C horizon. In areas that have not been 
limed, reaction is very strongly acid or extremely acid. 

The A horizon is 5 to 9 inches thick. It has hue of 
10YR or 7.5YR, value of 3 or 4, and chroma of 2 to 4. 
This horizon is loam, silt loam, or fine sandy loam and 
has weak or moderate, fine or very fine granular struc- 
ture. 

The Bt horizon is 25 to 45 inches thick. It has hue of 
10YR or 7.5YR, value of 4 or 5, and chroma of 4 to 8. 
This horizon is clay loam, loam, or sandy clay loam, and 
their gravelly analogs in the lower part. It has weak or 
moderate, medium angular or subangular blocky struc- 
ture. 

The C horizon is 10 to 18 inches thick. It has hue of 
10YR or 7.5YR, value of 5, and chroma of 6 or 8. This 
horizon ranges from sandy loam to sandy clay loam, and 
their gravelly analogs. 


Cynthiana series 


The Cynthiana series consists of shallow, well drained 
to somewhat excessively drained, droughty soils on hill- 
sides. These soils are moderately slowly permeable. 
They formed in residuum from limestone that has thin 
layers of calcareous shale. Slope ranges from 6 percent 
to more than 50 percent. 

Cynthiana soils are near Eden and Heitt soils, but 
generally are on lower positions on the landscape than 
those soils. Eden soils are moderately deep, and Heitt 
soils are deep. Eden and Heitt soils formed in residuum 
from calcareous shale and thin layers of limestone and 
siltstone. 

Typical pedon of Cynthiana silty clay loam from an 
area of Cynthiana-Rock outcrop complex, 20 to 50 per- 
cent slopes, on soil map sheet 65, east-west about 
1,931,200 feet and north-south 375,000 feet by Kentucky 
coordinate grid values: 


Ap—0 to 4 inches; dark grayish brown (10YR 4/2) silty 
clay loam; weak fine granular structure; firm; many 
roots; 15 percent flagstones; neutral; clear wavy 
boundary. 

B2t—4 to 18 inches; light olive brown (2.5Y 5/4) flaggy 
silty clay; brown (10YR 5/3) on outside of peds; 
moderate medium angular blocky structure: firm, 
sticky and plastic; common roots; common clay 
films; 20 percent flagstones; neutral. 

R—18 inches; limestone; thin layers of shale. 


The solum ranges from 10 to 20 inches in thickness. 
Depth to bedrock is 10 to 20 inches. Coarse fragments 
range from 5 to 30 percent in the solum. Reaction 
ranges from slightly acid to mildly alkaline. 

The A horizon is 2 to 4 inches thick. It has hue of 
10YR or 2.5Y, value of 4, and chroma of 2 or 3. This 
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horizon is silt loam or silty clay loam and has weak or 
moderate, very fine or fine, granular or subangular blocky 
structure. 

The Bt horizon is 8 to 15 inches thick. It has hue of 
10YR or 2.5Y, value of 4 or 5, and chroma of 4 or 6. 
This horizon is flaggy silty clay or clay and has weak or 
moderate, fine or medium angular blocky structure. 

A C horizon is in some pedons. It is 3 to 6 inches 
thick. This horizon is similar to the Bt horizon in color 
and texture. 


Eden series 


The Eden series consists of moderately deep, well 
drained, somewhat droughty soils on narrow ridgetops 
and hillsides. These soils are slowly permeable. They 
formed in residuum from calcareous shale interbedded 
with thin layers of limestone and siltstone. Slope ranges 
from 6 to 30 percent. 

Eden soils are near Cynthiana, Heitt, Lowell, and Nich- 
olson soils. Cynthiana soils are shallow to bedrock, and 
Heitt and Lowell soils are deep to bedrock. Nicholson 
soils have a slowly permeable fragipan. 

Typical pedon of Eden silty clay loam, 6 to 20 percent 
slopes, on soil map sheet 55, east-west about 1,902,000 
feet and north-south about 391,800 feet by Kentucky 
coordinate grid values: 


Ap 一 0 to 6 inches; brown (10YR 4/3) silty clay loam and 
patches of yellowish brown (10YR 5/4) silty clay; 
moderate fine subangular blocky structure; firm; 
many fine and medium roots; 2 percent siltstone 
fragments; neutral; clear smooth boundary. 

B2t—6 to 12 inches; yellowish brown (10YR 5/4) silty 
clay; few fine faint yellowish brown (10YR 5/6) mot- 
tles; moderate fine and medium angular blocky 
Structure; firm, sticky and plastic; few fine and 
coarse roots; many clay films; 5 percent siltstone 
and 5 percent limestone fragments; few small black 
concretions; neutral; gradual smooth boundary. 

B3—12 to 30 inches; light olive brown (2.5Y 5/4) flaggy 
silty clay; common fine faint light brownish gray 
(2.5Y 6/2), grayish brown (2.5Y 5/2), and dark yel- 
lowish brown (10YR 4/4) mottles; moderate fine an- 
gular blocky and weak fine platy structure; firm, 
sticky and plastic; few fine roots; few clay films; 10 
percent shale, 5 percent siltstone, and 5 percent 
limestone fragments; few small black concretions; 
mildly alkaline; gradual wavy boundary. 

Cr1—30 to 38 inches; light olive brown (2.5Y 5/4) weath- 
ered soft shale and siltstone that crushes to light 
silty clay ог silty clay loam; moderate fine platy 
structure; firm; very few roots; 60 percent shale, 15 
percent siltstone, and 25 percent limestone frag- 
ments; dark thin patches between layers of shale; 
moderately alkaline; gradual wavy boundary. 

Cr2 一 38 inches; olive gray (БҮ 5/2) layers of calcareous 
shale (6 to 18 inches thick), layers of limestone (1 to 
3 inches thick), and beds of siltstone. 
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The solum ranges from 14 to 30 inches in thickness. 
Depth to unweathered shale ranges from 20 to 40 
inches. Coarse fragments range from 0 to 25 percent in 
the A horizon, 5 to 25 percent in the B horizon, and 25 
to 60 percent in the Cr horizon. The solum is mainly 
slightly acid to moderately alkaline, but in some pedons 
it ranges from medium acid to moderately alkaline. The 
Cr horizon is mildly alkaline to strongly alkaline. 

The A horizon is 1 to 6 inches thick. It has hue of 
10ҮН or 2.5Y, value of 4 or 5, and chroma of 2 or 3. 
This horizon ranges from silt loam to silty clay and their 
flaggy analogs. It has moderate, fine or medium, granular 
or subangular blocky structure. 

The B horizon is 14 to 28 inches thick. It has hue of 
10YR, 2.5Y, or 5Y; value of 4 or 6; and chroma of 3, 4, 
or 6. This horizon is silty clay or clay and their flaggy 
analogs. It has weak or moderate, fine or medium, angu- 
lar blocky structure. In places the B3 horizon has mottles 
with chroma of 2. 

The C horizon is 4 to 15 inches thick. It has hue of 
2.5Y ог SY, value of 5, and chroma of 2 or 4. 


Elk series 


The Elk series consists of deep, well drained soils on 
stream terraces. These soils are moderately permeable. 
They formed in mixed alluvium from soils that formed 
from limestone, shale, and siltstone. Some areas of Elk 
soils are subject to rare flooding. Slope ranges from 0 to 
12 percent. 

Elk soils are near Allegheny, McGary, Licking, Otwell, 
Nolin, and Newark soils. Allegheny soils are fine-loamy 
and McGary and Licking soils are clayey. Otwell soils 
have a fragipan, Nolin soils are on flood plains, and 
Newark soils are somewhat poorly drained. 

Typical pedon of Elk silt loam, 2 to 6 percent slopes, 
on soil map sheet 18, east-west about 1,851,800 feet 
and north-south 441,800 feet by Kentucky coordinate 
grid values: 


Ap 一 0 to 8 inches; brown (10YR 4/3) silt loam; moderate 
fine granular structure; very friable; many roots; 
medium acid; abrupt smooth boundary. 

B1—8 to 15 inches; brown (7.5YR 4/4) silt loam; weak 
fine granular and weak medium subangular blocky 
structure; friable; common roots; common clay films; 
strongly acid; gradual smooth boundary. 

B21t—15 to 32 inches; brown (7.5YR 4/4) silty clay 
loam; moderate medium subangular block structure; 
friable; few roots; common clay films; few black con- 
cretions; strongly acid; gradual smooth boundary. 

B221—32 to 42 inches; strong brown (7.5YR 5/6) silty 
clay loam; moderate fine and medium subangular 
blocky structure; friable; common clay films; few 
brown and black concretions; strongly acid; gradual 
smooth boundary. 

С-42 to 65 inches; yellowish brown (10YR 5/6) silty 
clay loam; common fine faint strong brown (7.5YR 
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516), dark yellowish brown (10YR 474), and light 
yellowish brown (10YR 6/4) mottles; massive; fri- 
able; common black concretions; strongly acid. 


The solum ranges from 36 to 50 inches in thickness. 
Depth to bedrock ranges from 6 to more than 15 feet. In 
areas that have not been limed, reaction is medium acid 
to strongly acid. 

The Å horizon is 6 to 11 inches thick. It has hue of 
1OYR or 7.5YR, value of 4 or 5, and chroma of 2 or 3. 
This horizon has weak or moderate, very fine or fine 
granular structure or fine subangular blocky structure. 

The B horizon is 0 to 45 inches thick. It has hue of 
7.5YR or 10YR, value of 4 or 5, and chroma of 4 or 6. 
This horizon is silt loam or silty clay loam. 

The C horizon is 15 to 30 inches thick. It is similar to 
the B horizon in color and has mottles in shades of 
brown. This horizon is silty clay loam, silt loam, or silty 
clay. 


Heitt series 


The Heitt series consists of deep, well drained soils on 
narrow ridgetops. These soils are moderately slowly per- 
meable. They formed in a thin cap of old, fine textured 
alluvium and the underlying residuum of calcareous 
shale interbedded with thin layers of limestone and silt- 
stone. Slope mainly is 6 to 12 percent, but ranges from 
about 3 to 12 percent. 

Heitt soils are near Eden soils, and they are at а lower 
elevation than Lowell soils. Eden soils are moderately 
deep, and Lowell soils formed in residuum from mainly 
limestone with thin layers of shale. The subsoil of Eden 
and Lowell soils is not so red as that of Heitt soils. 

Typical pedon of Heitt silt loam, 6 to 12 percent 
slopes, on soil map sheet 58, east-west about 1,948,850 
feet and north-south 1,395,900 feet by Kentucky coordi- 
nate grid values: 


Ap—0 to 6 inches; mixed brown (10YR 4/3) and yellow- 
ish brown (10YR 574) silt loam; weak fine granular 
structure; friable; many roots; strongly acid; abrupt 
smooth boundary. 

B1—6 to 11 inches; strong brown (7.5YR 576) silty clay, 
yellowish red (5YR 5/6) variegations; moderate fine 
and medium subangular blocky structure; firm; few 
roots; common clay films; strongly acid; gradual 
smooth boundary. 

B21t—11 to 24 inches; yellowish red (SYR 5/6) clay; few 
fine distinct pale brown (10YR 673) mottles: moder- 
ate very fine and medium subangular blocky struc- 
ture: firm, sticky and plastic; few roots; many clay 
films; medium acid; gradual smooth boundary. 

B22t—24 to 30 inches; strong brown (7.5Y 5/6) clay; 
common fine distinct light olive brown (2.5Y 5/4) 
mottles; moderate fine subangular blocky structure; 
firm, sticky and plastic; common clay films; medium 
acid; gradual smooth boundary. 


41 


ВЗ--30 to 38 inches; light olive brown (2.5Y 5/4) silty 
clay; few fine faint yellowish brown (10YR 5/4) and 
light brownish gray (2.5Y 6/2) mottles; weak medium 
angular blocky structure; firm, sticky and plastic; few 
clay films; common black soft concretions; neutral; 
gradual wavy boundary. 

Cr 一 38 to 56 inches; olive (5Y 573) partly weathered soft 
shale that crushes to silty clay; thin layers of lime- 
stone; strongly alkaline. 


The solum ranges from 20 to 40 inches in thickness. 
Depth to unweathered, soft, clay shale ranges from 40 to 
60 inches. Coarse fragments are 0 to 5 percent in the B 
horizon. In areas that have not been limed, the B2 hori- 
топ is strongly acid to medium acid, and the B3 horizon 
and C horizon are slightly acid to mildly alkaline. 

The А horizon is 4 to 8 inches thick. ЇЇ has hue of 
10YR, value of 4 or 5, and chroma of 2 ог 3. This 
horizon is silt loam or light silty clay loam and has weak 
or moderate fine granular structure. A thin A2 horizon is 
in some pedons. 

The В1 horizon is 4 to 10 inches thick. It is strong 
brown (7.5YR 5/6) silty clay or silty clay loam. The upper 
part of the B2t horizon is 7 to 15 inches thick. It has hue 
of 5YR, value of 4 or 5, and chroma of 4 or 6. It has 
variegations that have hue of 10YR or 2.5Y, value of 5 
or 6, and chroma of 3 or 4. This horizon is clay or silty 
clay and has moderate, very fine to medium subangular 
blocky structure. The lower part of the B2t horizon is 6 to 
15 inches thick. It has hue of 7.5YR, 10YR, or 2.5Y, 
value of 5 or 6, and chroma of 4 ог 6. This horizon is 
silty clay or clay and has weak to moderate, fine to 
medium subangular blocky structure. The B3 horizon is 6 
to 14 inches thick. 

The C horizon is 5 to 30 inches thick. The B3 horizon 
and C horizon have hue of 10YR, 2.5Y, or 5Y; value of 5 
or 6; and chroma of 2 to 4. They are silty clay or clay. 


Licking series 


The Licking series consists of deep, moderately well 
drained soils on stream terraces and toe slopes. These 
soils are slowly permeable. They formed in fine textured 
alluvium of local origin and old lacustrine deposits. Slope 
ranges from 2 to about 20 percent. 

Licking soils are near Cynthiana, Eden, Allegheny, Elk, 
Otwell, McGary, and Zipp soils. Cynthiana soils are shal- 
low to bedrock, and Eden soils are moderately deep. 
Allegheny soils are fine-loamy, and Elk soils are fine-silty. 
Otwell soils have a fragipan. McGary soils are somewhat 
poorly drained, and Zipp soils are poorly drained. 

Typical pedon of Licking silt loam, 6 to 12 percent 
slopes, on soil map sheet 18, east-west about 1,850,150 
feet and north-south 444,400 feet by Kentucky coordi- 
nate grid values: 


Ap—0 to 6 inches; brown (10YR 4/3) silt loam; moderate 
fine granular structure; friable; many roots; Slightly 
acid; clear smooth boundary. 
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B21t—6 to 18 inches; yellowish brown (10YR 5/6) silty 
clay loam; few fine faint light brownish gray (10YR 
6/2) mottles; yellowish brown (10YR 5/4) on ped 
faces; moderate medium subangular blocky struc- 
ture; friable; common roots; common clay films; 
medium acid; clear smooth boundary. 

UB22t—18 to 32 inches; yellowish brown (10YR 5/4) 
silty clay; common fine distinct light brownish gray 
(10YR 6/2) and strong brown (7.5YR 5/6) mottles; 
pale brown (10YR 6/3) on outside of peds; moder- 
ate fine angular blocky structure; firm, sticky and 
plastic; few roots; many clay films; few, dark concre- 
tions; medium acid; gradual wavy boundary. 

IIB23t—32 to 46 inches; yellowish brown (10YR 5/4) 
silty clay; common medium distinct light brownish 
gray (10YR 6/2) mottles; moderate fine and medium 
angular blocky structure; firm, sticky and plastic; 
common clay films; few dark concretions; medium 
acid; gradual wavy boundary. 

IIB3t—46 to 65 inches; yellowish brown (10YR 5/4) silty 
clay; streaks and patches of light brownish gray 
(10YR 6/2); weak fine angular blocky structure; firm, 
sticky and plastic; few clay films; 2 percent coarse 
fragments of limestone; common soft black streaks; 
mildly alkaline. 


The solum ranges from 36 to 70 inches in thickness. 
Depth to bedrock is 6 to more than 10 feet. Coarse 
fragments range from 0 to 2 percent. In areas that have 
not been limed the upper part of the solum is medium 
acid to very strongly acid. The B3 horizon ranges from 
medium acid to mildly alkaline. 

The A horizon is 4 to 10 inches thick. It has hue of 
10YR or 2.5Y, value of 4 or 5, and chroma of 2 to 4. 
This horizon is silt loam or silty clay loam and has mod- 
erate fine granular or weak fine platy structure. 

A yellowish brown B1 horizon is in some pedons. It is 
silt loam or silty clay loam. 

The B2t horizon is 17 to 40 inches thick. ft has hue of 
7.5YR to 2.5Y, value of 4 or 5, and chroma of 4 or 6. 
This horizon has mottles that have low chroma. It is silty 
clay loam or silty clay and has moderate or strong, fine 
or medium, subangular or angular blocky structure. 

‘The B3t horizon is 10 to 30 inches thick. It has hue of 
10YR or 2.5Y, value of 4 or 5, and chroma of 3 or 4. 
This horizon is silty clay or clay and has mottles in 
shades of gray and brown. It has weak angular blocky or 
weak medium prismatic structure. 

A C horizon is in some pedons. It is 8 to more than 20 
inches thick. It is similar to the B3 horizon in color and 
texture. 


Lowell series 


The Lowell series consists of deep, well drained soils 
on narrow ridges and the upper part of hillsides. These 
soils are moderately slowly permeable. They formed in 
residuum from limestone and siltstone interbedded with 
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thin layers of calcareous shale. Slope ranges from 6 to 
20 percent. 

Lowell soils are near Nicholson and Eden soils, and 
they are at a higher elevation than Heitt soils. Nicholson 
soils have a fragipan in the subsoil. Eden soils are mod- 
erately deep, and Heitt soils are underlain by shale inter- 
bedded with thin layers of limestone. 

Typical pedon of Lowell silt loam, 12 to 20 percent 
slopes, on soil map sheet 20, east-west about 1,898,500 
feet and north-south 446,700 feet by Kentucky coordi- 
nate grid values: 


Ap 一 0 to 8 inches; dark grayish brown (10YR 4/2) silt 
loam; moderate medium granular structure; friable; 
many fine roots; slightly acid; clear smooth bound- 


ary. 

B1—8 to 18 inches; brown (7.5YR 4/4) silty clay loam; 
weak medium subangular blocky structure; friable; 
common fine roots; few clay films; few brown con- 
cretions; medium acid; clear wavy boundary. 

B21t—18 to 27 inches; brown (7.5YR 5/4) silty clay; few 
fine faint brown (10YR 5/3) mottles: moderate fine 
and. medium angular blocky structure; firm, sticky 
and plastic; few fine roots; many clay films; few 
black concretions; strongly acid; gradual smooth 
boundary. 

B22t—27 to 42 inches; yellowish brown (10YR 5/4) clay; 
few fine faint pale brown (10YR 6/3) and yellowish 
brown (10YR 5/6) mottles; moderate medium angu- 
lar blocky structure; firm, sticky and plastic; few fine 
roots; many clay films; few black concretions; 
strongly acid; gradual smooth boundary. 

B3—42 to 56 inches; light olive brown (2.5Y 5/4) Clay; 
common fine distinct light brownish gray (2.5Y 6/2) 
mottles; weak medium angular blocky structure; firm, 
sticky and plastic; common clay films; few black 
concretions, strongly acid; clear smooth boundary. 

C—56 to 60 inches; variegated light brownish gray (2.5Y 
6/2), brown (10YR 4/3), dark yellowish brown 
(10YR 4/4), yellowish brown (10YR 5/4), and light 
gray (2.5Y 7/2) silty clay; massive; firm, sticky and 
plastic; 5 percent coarse fragments of limestone; 
many black concretions; slightly acid; abrupt smooth 
boundary. 

R—60 inches; limestone; interbedded with thin shale. 


The solum ranges from 30 to 60 inches in thickness. 
Depth to bedrock is 40 to about 72 inches. Coarse 
fragments range from 0 to 5 percent in the upper part of 
the solum, 0 to 15 percent in the lower part of the 
solum, and 1 to 50 percent in the C horizon. In areas 
that have not been limed, the solum is medium acid to 
Strongly acid, and the C horizon is slightly acid to mildly 
alkaline. 

The Ap horizon is 6 to 8 inches thick. It has hue of 
ТОҮВ, value of 4, and chroma of 2 or 3. This horizon is 
silt loam or silty clay loam and has weak or moderate, 
fine or medium granular structure. 
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The B1 horizon, if present, is 5 to 10 inches thick. It 
has hue of 7.5YR or 10YR, value of 4 or 5, and chroma 
of 4 or 6. This horizon is silt loam or silty clay loam and 
has weak or moderate subangular blocky or granular 
structure. It has none to common clay films. 

The Bet horizon is 20 to 38 inches thick. It has hue of 
7.5YR, 10YR, or 2.5Y; value of 4 or 5; and chroma of 3 
or 4. This horizon is silty clay loam, silty clay, or clay and 
has mottles in shades of brown. The lower part of this 
horizon has olive colors and gray mottles. 

The B3 horizon is 6 to 20 inches thick, and the C 
horizon is 2 to 19 inches thick. The B3 horizon and C 
horizons have hue of 10YR, 2.5Y, or 5Y; value of 4 to 7; 
and chroma of 3 to 6. These horizons are silty clay to 
clay and have mottles in shades of gray and brown. The 
matrix of the C horizon is also in shades of gray. 


McGary series 


The McGary series consists of deep, somewhat poorly 
drained soils on stream terraces and toe slopes. These 
soils are slowly permeable. They formed in fine textured 
lacustrine sediment. Slope ranges from 0 to 4 percent. 

McGary soils are on stream terraces with Elk, Otwell, 
Licking, and Zipp soils. Elk soils are wall drained, Otwell 
and Licking soils are moderately well drained, and Zipp 
soils are poorly drained. 

Typical pedon of McGary silt loam, on soil map sheet 
18, east-west about 1,856,800 feet and north-south 
440,500 feet by Kentucky coordinate grid values: 


Ap 一 0 to 7 inches; brown (10YR 5/3) silt loam; moderate 
fine granular structure; friable; many roots; slightly 
acid; clear smooth boundary. 

B21t—7 to 19 inches; yellowish brown (10YR 5/4) silty 
clay loam; common medium distinct light brownish 
gray (10YR 6/2) and common fine distinct pale 
brown (10YR 6/3) mottles; moderate fine and 
medium subangular blocky structure; firm; common 
roots; common clay films; medium acid; clear 
smooth boundary. 

B22g—19 to 27 inches; light brownish gray (10YR 6/2) 
clay; common medium distinct strong brown (7.5YR 
5/6) mottles; moderate fine and medium angular 
blocky structure; firm, sticky and plastic; few roots; 
common clay films; few brown concretions; medium 
acid; clear smooth boundary. 

B23g—27 to 40 inches; gray (10YR 6/1) silty clay; 
common medium distinct yellowish brown (10YR 
5/6) and few fine faint strong brown (7.5YR 5/6) 
mottles; weak fine angular blocky structure; firm, 
Sticky and plastic; few clay films, few black concre- 
tions; medium acid; gradual wavy boundary. 

C—40 to 65 inches; mottled gray (10YR 6/1) and light 
olive brown (2.5Y 5/4) silty clay; massive; firm, 
sticky and plastic; few black concretions; mildly alka- 
line. 
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The solum ranges from 30 to 40 inches in thickness. 
Depth to bedrock is more than 10 feet. In areas that 
have not been limed, the solum ranges from slightly acid 
to medium acid. The C horizon ranges from medium acid 
to mildly alkaline. 

The Ap horizon is 4 to 8 inches thick. It has hue of 
10YR or 2.5Y, value of 4 or 5, and chroma of 2 or 3. 

The B21t horizon is 7 to 14 inches thick. It has hue of 
10YR or 2.5Y, value of 5, and chroma of 3 or 4. This 
horizon is silty clay loam or silty clay. 

The B2g horizon is 18 to 24 inches thick. It has hue of 
10YR or 2.5Y, value of 5 or 6, and chroma of 1 or 2. 
This horizon is silty clay or clay and has weak or moder- 
ate, fine and medium angular blocky or prismatic struc- 
ture. 

The C horizon is 8 to more than 30 inches thick. It has 
hue of 10YR or 2.5Y, value of 5 or 6, and chroma of 1 or 
4. This horizon is silty clay or clay. 

The McGary soils in the survey area do not have 
carbonates and stratification in the C horizon; therefore, 
these soils are taxadjuncts to the McGary series. 


Newark series 


The Newark series consists of deep, somewhat poorly 
drained soils on flood plains. These soils are moderately 
permeable. They formed in alluvium that washed from 
soils formed from calcareous shale, limestone, and silt- 
stone. These soils are subject to common flooding. 
Slope mainly is less than 2 percent. 

Newark soils are near Nolin, Licking, McGary, and 
Zipp soils. Nolin soils are well drained, and Licking, 
McGary, and Zipp soils are clayey. 

Typical pedon of Newark silt loam, on soil map sheet 
18, east-west about 1,851,450 feet and north-south 
442,200 feet by Kentucky coordinate grid values: 


Ap 一 0 to 7 inches; brown (10YR 4/3) silt loam; common 
fine faint pale brown (10YR 6/3) mottles; weak fine 
granular structure; very friable; many roots; slightly 
acid; clear smooth boundary. 

B1—7 to 14 inches; yellowish brown (10YR 5/4) silt 
loam, common fine distinct light brownish gray 
(10YR 6/2) and few fine distinct pale brown (10YR 
6/3) mottles; weak fine granular structure; very fri- 
able; common roots; slightly acid; clear wavy bound- 


ary. 

B2g—14 to 40 inches; light brownish gray (10YR 6/2) silt 
loam, common fine distinct yellowish brown (10YR 
5/4), few fine faint gray (10YR 6/1), and few fine 
distinct dark yellowish brown (10ҮН 4/4) mottles; 
weak fine subangular blocky structure; friable; few 
roots; slightly acid; gradual smooth boundary. 

C1g—40 to 60 inches; gray (10YR 6/1) silt loam; 
common fine distinct dark yellowish brown (10YR 
4/4) mottles; massive; friable; common soít black 
concretions; mildly alkaline; gradual smooth bound- 
ary. 
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C2g—60 to 65 inches; gray (10YR 6/1) silty clay loam; 
common fine distinct dark yellowish brown (10YR 
4/4) mottles; massive; firm; common soft brown 
concretions: mildly alkaline. 


The solum ranges from 22 to 40 inches in thickness. 
Depth to bedrock is 5 to more than 10 feet. Coarse 
fragments range from O to 5 percent in the soium and O 
to 15 percent in the C horizon. The soil is slightly acid to 
mildly alkaline throughout. 

The A horizon is 7 to 10 inches thick. It has hue of 
10YR or 2.5Y, value of 4, and chroma of 2 or 3. This 
horizon is silt loam or light silty clay loam and has weak 
or moderate, fine, granular structure. 

The B1 horizon is 4 to 10 inches thick. It has hue of 
10YR or 2.5Y, value of 4 or 5, and chroma of 2 to 4. 
This horizon has mottles in shades of gray and brown. 
The B2g horizon is 5 to 30 inches thick. It has hue of 
10YR or 2.5Y, value of 5 or 6, and chroma of 2 or less. 
This horizon has mottles in shades of brown. The B1 
and B2g horizons are silt loam or light silty clay loam 
and have weak or moderate, fine, granular structure or 
weak, fine, subangular blocky structure. 

The C horizon is 20 to more than 32 inches thick. It is 
similar to the B2g horizon in color. This horizon is silt 
loam to silty clay. 


Nicholson series 


The Nicholson series consists of deep, moderately 
well drained soils on wide ridges. These soils have a 
slowly permeable fragipan. The upper layers of these 
soils formed in loess, and the lower layers formed in 
residuum from limestone and siltstone interbedded with 
thin layers of shale. Slope ranges from about 2 to 8 
percent. 

Nicholson soils are near Lowell and Eden soils and 
are similar to Otwell soils. Lowell and Eden soils are 
clayey and do not have a fragipan. Otwell soils are on 
stream terraces, and they formed in old, mixed alluvium. 

Typical pedon of Nicholson silt loam, 2 to 8 percent 
slopes, on soil map sheet 12, east-west about 1,898,200 
feet and north-south 454,850 feet by Kentucky coordi- 
nate grid values: 


Ар--0 to 8 inches; brown (10YR 4/3) silt loam; moderate 
fine granular structure; very friable; many roots; 
medium acid; clear smooth boundary. 

B211—8 to 18 inches; brown (7.5ҮН 4/4) silty clay loam; 
moderate medium subangular blocky structure; fri- 
able; many roots; few clay films; few black concre- 
tions; medium acid; gradual smooth boundary. 

B221—18 to 26 inches; yellowish brown (10YR 5/4) silty 
clay loam; few fine faint dark yellowish brown (10YR 
4/4) and brown (7.5YR 4/4) mottles; moderate 
medium subangular blocky structure; friable; few fine 
roots; common clay films; few small black concre- 
tions; medium acid; clear smooth boundary. 
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Bx—26 to 38 inches; brown (7.5YR 474) silty clay loam; 
common medium distinct light gray (10YR 7/2) and 
few fine distinct light brownish gray (10YR 6/2) mot- 
tles; moderate very coarse prismatic structure part- 
ing to moderate medium angular blocky; firm, com- 
pact and brittle; few roots between prisms; common 
clay films and thick (2 to 7 millimeters) silt coatings 
between prisms; many small black concretions; 
strongly acid; gradual smooth boundary. 

IIB31t—38 to 46 inches; yellowish brown (10YR 5/4) 
silty clay; common fine distinct light gray (10YR 7/2) 
mottles; moderate very coarse prismatic structure 
parting to moderate fine angular blocky; firm, sticky 
and plastic; common clay films; many thin black 
concretions; medium acid; gradual wavy boundary. 

MB32t—46 to 60 inches; yellowish brown (10YR 5/6) 
silty clay; few medium distinct light brownish gray 
(10YR 6/2) mottles; weak coarse angular blocky 
structure; firm, sticky and plastic; common clay films; 
many thin black concretions; medium acid; gradual 
wavy boundary. 

1С--60 to 65 inches; light olive brown (2.5Y 5/6) silty 
clay; common medium distinct dark yellowish brown 
(10YR 4/4) and light brownish gray (2.5Y 6/2) mot- 
tles; massive, relict platy structure; very firm, very 
sticky and very plastic; 5 percent flaggy siltstone; 
slightly acid. 


The solum ranges from 40 to about 60 inches in thick- 
ness. Depth to bedrock is 5 to 8 feet. Depth to the 
fragipan is 20 to 30 inches. The loamy part of the solum 
is 30 to about 40 inches thick. In areas that have not 
been limed, the upper part of the solum is strongly acid 
or medium acid and below the pan the solum is strongly 
acid to mildly alkaline. 

The A horizon is 6 to 11 inches thick. It has hue of 
10YR, value of 4 or 5, and chroma of 2 to 4. This 
horizon has weak or moderate fine granular structure. 

The Bet horizon is 12 to 20 inches thick. It has hue of 
7.5YR or 10YR, value of 4 or 5, and chroma of 4 or 6. 
This horizon is silty clay loam or silt loam and has weak 
or moderate subangular blocky structure. 

The Bx horizon is 7 to 20 inches thick. It has hue of 
10YR and 7.5YR, value of 4 or 5, and chroma of 4 or 6. 
This horizon has mottles in shades of gray and brown. It 
has very coarse prismatic structure and weak or moder- 
ate, fine or medium angular blocky structure. 

The ΙΙΒ horizon is 8 to 30 inches thick, and the IIC 
horizon is 5 to 25 inches thick. The IIB horizon and IIC 
horizon have hue of 10YR and 2.5Y, value of 5 to 7, and 
chroma of 2 to 6. These horizons are silty clay or clay 
and have mottles in shades of gray. 


Nolin series 


The Nolin series consists of deep, well drained soils 
on flood plains. These soils are moderately permeable. 
They formed in alluvium from soils formed from calcare- 
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ous shale, limestone, and siltstone. These soils are sub- 


ject to flooding, mainly in winter and spring. Slope . 


ranges from 0 to about 2 percent. 

Nolin soils are near Newark, Woolper, Licking, and Elk 
soils. Newark soils are somewhat poorly drained. 
Woolper and Licking soils have а clayey argillic B hori- 
zon. ΕΙΚ soils are on stream terraces and have an argillic 
horizon. 

Typical pedon of Nolin silt loam, on soil map sheet 62, 
east-west about 1,883,600 feet and north-south 384,200 
feet by Kentucky coordinate grid values: 


Ap 一 0 to 7 inches; dark grayish brown (10YR 4/2) silt 
loam; moderate very fine and fine granular structure; 
very friable; many fine and medium roots; 2 percent 
coarse fragments of limestone; mildly alkaline; clear 
smooth boundary. 

B21—7 to 30 inches; brown (10YR 4/3) silt loam: weak 
very fine granular structure and weak medium su- 
bangular blocky; friable; few fine and medium roots: 
few black concretions, mildly alkaline, gradual wavy 
boundary. 

B22—30 to 60 inches; brown (10YR 473) silt loam; weak 
fine granular structure: friable; few fine roots; mildly 
alkaline. 


The solum is more than 40 inches thick. Depth to 
bedrock is more than 60 inches. Coarse fragments range 
from O to 5 percent. Reaction is slightly acid to mildly 
alkaline throughout. 

The A horizon is 6 to 12 inches thick. It has hue of 
10YR or 2.5Y, value of 4 or 5, and chroma of 2 or 3. 
This horizon is silt loam or light silty clay loam. 

The B horizon is 20 to 55 inches thick. It has hue of 
10YR or 2.5Y, value of 4 or 5, and chroma of 3 or 4. 
This horizon is silt loam or light silty clay loam and has 
weak to moderate, very fine to fine, granular structure or 
weak, medium, subangular blocky structure. 

A C horizon is in some pedons. It is 20 to 30 inches 
thick. This horizon has hue of 10YR or 2.5Y, value of 4 
or 5, and chroma of 2 to 4. It is silt loam, silty clay loam, 
or gravelly silty clay loam. 


Otwell series 


The Otwell series consists of deep, moderately well 
drained soils on high and low stream terraces. These 
soils have a slowly permeable fragipan. They formed in 
lacustrine sediment or mixed alluvium from soils formed 
in limestone and shale. Slope ranges from 0 to about 12 
percent. 

Otwell soils are near Allegheny, Elk, McGary, and Lick- 
ing soils. Otwell soils have a fragipan which is not pres- 
ent in the other soils. Allegheny soils are well drained, 
and McGary and Licking soils are clayey. Nicholson soils 
are similar to Otwell soils, but they are on uplands and 
they formed in loess deposits and residuum from lime- 
stone. 
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Typical pedon of Otwell silt loam, 2 to 6 percent 
slopes, on soil map sheet 27, east-west about 1,856,100 
feet and north-south 433,900 feet by Kentucky coordi- 
nate grid values: | 


Ap 一 0 to 7 inches; brown (10YR 4/3) silt loam; weak 
fine granular structure: friable; many very fine and 
fine roots; medium acid; clear smooth boundary. 

B21t—7 to 19 inches; yellowish brown (10YR 5/6) light 
silty clay loam; yellowish brown (10YR 5/4) on the 
outside of peds; moderate medium subangular 
blocky structure; friable; few fine roots; few clay 
films; strongly acid; clear smooth boundary. 

B22t—19 to 23 inches; yellowish brown (10YR 5/4) silty 
clay loam; common medium faint brown (7.5YR 4/4) 
and common fine distinct light brownish gray (10ҮН 
6/2) mottles; moderate fine and medium subangular 
blocky structure; friable; few fine roots; common clay 
films; few brown concretions; very: strongly acid; 
'clear wavy boundary. 

Bx—23 to 48 inches; yellovvish brown (10ҮН 576) silty 
clay loam; common medium faint yellowish brown 
(10YR 5/4), common medium distinct light brownish 
gray (10YR 6/2), common medium distinct gray 
(10YR 6/1), and common fine distinct brown (7.5YR 
5/4) mottles; moderate very coarse prismatic struc- 
ture parting to moderate medium platy; very firm, 
brittle; few roots between prisms; common clay 
films; common black concretions; very strongly acid; 
clear smooth boundary. 

B3—48 to 58 inches; brown (10YR 5/3) silt loam; 
common fine faint yellowish brown (10YR 5/6) and 
light brownish gray (10YR 6/2) mottles; weak fine 
angular blocky structure; friable; few clay films; 
common black concretions; strongly acid; gradual 
wavy boundary. 

C—58 to 65 inches; yellowish brown (10YR 5/6) strati- 
fied silt loam and silty clay loam; common fine dis- 
tinct light brownish gray (10YR 6/2) mottles; mas- 
sive; friable; common black concretions; strongly 
acid. 


The solum ranges from 40 to more than 60 inches in 
thickness. Depth to bedrock is more than 10 feet. Depth 
to the fragipan is 18 to 32 inches. In areas that have not 
been limed, reaction is strongly acid or very strongly acid 
throughout the fragipan and strongly acid to neutral in 
the B3 horizon and C horizon. 

The A horizon is 5 to 9 inches thick. It has hue of 
10YR, value of 4, and chroma of 2 or 3. This horizon has 
weak or medium fine granular structure. 

A B1 horizon is in some pedons. It is 3 to 12 inches 
thick. This horizon has hue of 10YR or 7.5YR, value of 4 
or 5, and chroma of 4 or 6. It is silt loam. 

The B2t horizon is 6 to 28 inches thick. It has hue of 
10YR, value of 4 or 5, and chroma of 4 or 6. The lower 
part of this horizon generally is mottled in colors of low 
chroma. This horizon is heavy silt loam or light silty clay 
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loam and has weak or moderate, fine ог medium, suban- 
gular blocky structure. 

The Bx horizon is 10 to 25 inches thick. It is very firm 
or firm. This horizon has hue of 10YR or 7.5YR, value of 
5 or 6, chroma of 2 to 6. It is silt loam or silty clay loam 
and is mottled in shades of gray and brown. 

The B3 horizon is 8 to 20 inches thick, and the C 
horizon is 7 inches to more than 20 inches thick. These 
horizons range from silt loam to light silty clay and are 
similar to the Bx horizon in color. 


Robertsville series 


The Robertsville series consists of deep, poorly 
drained soils on stream terraces that are subject to oc- 
casional flooding. These soils have а slowly permeable 
fragipan. They formed in mixed alluvium from limestone, 
shale, and siltstone. Slope ranges from 0 to 2 percent. 

Robertsville soils are near Licking, Otwell, Zipp, and 
Newark soils. Licking soils are clayey and moderately 
well drained. Otwell soils are moderately well drained. 
Zipp soils are clayey, and Newark soils do not have а 
fragipan. 

Typical pedon of Robertsville silt loam, on soil map 
sheet 8, east-west about 1,972,500 feet and north-south 
468,500 feet by Kentucky coordinate grid values: 


Ap 一 0 to 5 inches; grayish brown (10YR 572) silt loam; 
common fine faint light brownish gray (10YR 6/2) 
mottles; weak fine granular structure; friable; many 
roots; strongly acid; clear smooth boundary. 

A2g—5 to 13 inches; light brownish gray (10ҮВ 6/2) silt 
loam; common fine distinct yellowish brown (10YR 
5/4) and common fine. faint pale brown (10YR 6/3) 
mottles; weak fine and medium granular structure; 
friable; common roots; few small brown concretions; 
very strongly acid; clear smooth boundary. 

B2g—13 to 25 inches; light gray (2.5Y 7/2) silty clay 
loam; common fine distinct yellowish brown (10YR 
5/6) mottles; weak fine and medium angular blocky 
structure; friable; few roots; few brown and black 
concretions; very strongly acid; clear wavy boundary. 

Bx—25 to 50 inches; light gray (10YR 7/1) silty clay 
loam; common fine distinct yellowish brown (10YR 
5/6) mottles; moderate coarse prismatic structure 
parting to moderate medium angular blocky; firm, 
brittle and compact; few roots between prisms; con- 
tinuous silt coatings (5 to 15 millimeters thick) on 
outside of prisms; few clay films on blocks inside 
prisms; few black concretions; very strongly acid; 
gradual wavy boundary. 

Cg 一 50 to 65 inches; light brownish gray (10YR 672) silty 
clay loam; thin patches and layers of sandy loam, 
silt, and silty clay; massive; firm; few brown concre- 
tions; strongly acid. 


The solum ranges from 40 to about 60 inches in thick- 
ness. Depth to bedrock is more than 10 feet. Depth to 
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the fragipan is 18 to 30 inches. In areas that have not 
been limed, the solum is strongly acid to very strongly 
acid throughout. 

The Å horizon is 5 to 13 inches thick. The Ap horizon 
has hue of 10YR or 2.5Y, value of 4 or 6, and chroma of 
1 or 2. An At horizon is in some wooded areas. It has 
value of 3 or 4 and chroma of 1 or 2. The A2 horizon 
has hue of 10YR or 2.5Y, value of 6 or 7, and chroma of 
1 or 2. 

The B2g horizon is 10 to 17 inches thick. The Bx 
horizon is 12 to 25 inches thick. The B horizon has hue 
of 10YR or 2.5Y, value of 6 or 7, and chroma of 1 or 2. 
This horizon is silt loam or silty clay loam. 

The Cg horizon is 12 to more than 20 inches thick. It 
ranges from silt loam to silty clay and has thin layers of 
sandy loam. 


Woolper series 


The Woolper series consists of deep, well drained 
soils on foot slopes and low terraces that are subject to 
rare flooding. These soils have a dark surface layer and 
subsoil. They are moderately slowly permeable or slowly 
permeable. They formed in colluvium mainly from lime- 
stone. Slope ranges from 0 to 4 percent. 

Woolper soils are near Elk, Licking, Newark, Nolin, and 
Cynthiana soils. Elk and Nolin soils are fine-silty. Newark 
soils are somewhat poorly drained, and Licking soils are 
moderately well drained. Cynthiana soils have limestone 
at a depth of less than 20 inches. 

Typical pedon of Woolper silty clay loam, on soil map 
sheet 58, east-west about 1,957,950 feet and north- 
south 399,625 feet by Kentucky coordinate grid values: 


Ap 一 0 to 9 inches; dark brown (10YR 3/3) silty clay 
loam, very dark grayish brown (10YR 3/2) coatings; 
moderate medium granular structure; very friable: 
many roots; neutral; clear smooth boundary. 

B21t—9 to 19 inches; dark brown (10ҮВ 3/3) silty clay 
loam; moderate medium subangular blocky struc- 
ture; firm; few small roots; common very dark gray- 
ish brown clay films; neutral; clear smooth boundary. 

B22t—19 to 37 inches; yellowish brown (10YR 5/6) silty 
clay; moderate medium subangular blocky structure; 
very firm; few small roots; many dark brown and 
brown clay films; few small soft brown concretions; 
neutral; gradual smooth boundary. 

B3t—37 to 50 inches; yellowish brown (10YR 576) silty 
clay; weak medium subangular blocky structure; very 
firm; patches of brown clay films; few small soft 
brown concretions; neutral; gradual smooth bound- 


ary. 

С--50 to 65 inches; yellowish brown (10ҮН 5/6) silty 
clay; common fine faint olive yellow (2.5Y 6/6) and 
yellowish brown (10YR 5/8) mottles; massive; very 
firm; few small soft brown concretions: neutral. 


The solum ranges from 40 to 60 inches in thickness. 
Depth to bedrock ranges from 6 to more than 15 feet. 
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Reaction ranges from slightly acid to mildly alkaline. The 
mollic epipedon ranges from 10 to 24 inches in thick- 
ness. 

The Ap horizon is 6 to 12 inches thick. It has hue of 
7.5ҮН, 10YR, or 2.5Y; value of 3; and chroma of 2 or 3. 
This horizon is silty clay loam or silt loam. 

The upper part of the В21 horizon is 0 to 18 inches 
thick. It is silty clay loam, silty clay, or clay and is similar 
to the A horizon in color. The lower part of the B2t 
horizon is 10 to 25 inches thick, and the B3 horizon is 0 
to 25 inches thick. The lower part of the B2t horizon and 
the B3 horizon have hue of 7.5YR, 10YR, or 2.5Y; value 
of 4 or 5; and chroma of 3 to 6. These horizons are silty 
clay or clay and have weak or moderate, fine or medium, 
angular or subangular blocky structure. 

The C horizon is 10 to more than 20 inches thick. It 
has hue of 7.5YR, 10YR, or 2.5Y; value of 4 to 6; and 
chroma of 3 to 8. This horizon ranges from silty clay 
loam to clay and has mottles in shades of brown or gray. 


Zipp series 


The Zipp series consist of deep, poorly drained soils 
on low stream terraces that are subject to flooding. 
These soils are slowly permeable. They formed in fine 
textured lacustrine deposits. Slope is 0 to 2 percent. 

Zipp soils are near Woolper, Licking, McGary, Elk, 
Nolin, and Newark soils. Woolper soils are well drained, 
Licking soils are moderately well drained, and McGary 
soils are somewhat poorly drained. Elk, Nolin, and 
Newark soils are fine-silty. 

Typical pedon of Zipp silty clay loam, on soil map 
sheet 58, east-west about 1,954,150 feet and north- 
south about 399,800 feet by Kentucky grid values: 


Ap 一 0 to 7 inches; dark grayish brown (10YR 472) silty 
clay loam; moderate fine angular blocky structure; 
firm; common roots; slightly acid; clear smooth 
boundary. 

В210--7 to 20 inches; dark gray (10YR 4/1) silty clay; 
common fine distinct brown (10YR 473) mottles: 
weak medium prismatic structure parting to moder- 
ate medium angular blocky: firm, sticky and plastic: 
few roots, neutral: gradual wavy boundary. 

B22g—20 to 30 inches; dark gray (5Y 4/1) silty clay; 
common fine distinct brown (10YR 473) mottles; 
weak medium prismatic structure parting to moder- 
ate fine and medium angular blocky: firm, sticky and 
plastic; few roots; thin clay films or pressure faces 
on numerous peds; few brown concretions; mildly 
alkaline; gradual wavy boundary. 

B3g—30 to 39 inches; gray (10YR 5/1) clay; common 
fine distinct dark yellowish brown (10YR 4/4) mot- 
tles; weak fine subangular blocky structure; firm, 
very sticky and very plastic: few roots; few small 
brown concretions; mildly alkaline; abrupt smooth 
boundary. 

Cg 一 39 to 65 inches; gray (10YR 6/1) silty clay; many 
medium dark yellowish brown (10YR 4/4) mottles: 
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massive; firm, very sticky and very plastic; few small 
brown concretions; mildly alkaline. 


The solum ranges from 35 to 40 inches in thickness. 
Depth to bedrock is 5 to more than 10 feet. The solum 
ranges from slightly acid to mildly alkaline, and the C 
horizon ranges from mildly alkaline to moderately alka- 
line. 

The А horizon is 5 to 8 inches thick. It has hue of 
10YR, value of 3 or 4, and chroma of 1 or 2. This 
horizon is silt loam, silty clay loam, or silty clay and has 
moderate or fine, angular blocky structure or weak, fine, 
granular structure. 

The Bg horizon is 16 to 32 inches thick. It has hue of 
10YR to SY, value of 4 to 6, and chroma of 1 or less. 
This horizon ranges from silty clay loam to clay. 

The Cg horizon is 14 to more than 30 inches thick. It 
has hue of 10YR to 5Y, value of 4 to 6, and chroma οἱ 2 
or less. This horizon is silty clay or clay and has thin 
strata of silt loam and sandy loam. 


Formation of the soils 


In this section the factors of soil formation are dis- 
cussed and related to the soils in the survey area. In 
addition, the processes of soil formation are described. 

The characteristics of soils depend on climate, the 
chemical and physical composition of parent material, 
relief, plant and animal life, and time. Soils are formed by 
the interaction of these factors, but the relative impor- 
tance of a factor from one soil to another is not con- 
stant. In some areas one factor can dominate the forma- 
tion of soil characteristics, and in other areas another 
factor can dominate. The effects of climate and plant 
and animal life are not likely to vary much throughout the 
survey area, but the effects of local differences in relief 
and parent material may vary considerably. The interrela- 
tionships between these five factors are so complex that 
the effect of any one factor on the formation of a soil is 
difficult to determine. The following is a briet discussion 
on the factors that influence soil formation in Grant and 
Pendleton Counties. 


Climate 


Climate affects the physical, chemical, and biological 
relationships of the soil. It influences the kind and 
number of plants and animals, the weathering of rocks 
and minerals, erosion, and the rate of soil formation. 

The two most commonly measured features of climate 
related to soil properties are rainfall and temperature. 
The climate of the survey area is humid-temperate. The 
soils are never dry and are subject to leaching through- 
out most of the year. 

The soils in Grant and Pendleton Counties that show 
the influence of climate more than most other soils are 
leached, are naturally acid, and have an eluvial surface 
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layer and an Шима! subsoil. The illuvial subsoil has more 
clay than the surface layer. Also, because the soil is 
frozen for only short periods and to only a shallow depth, 
the processes of weathering and translocation of materi- 
als continue almost without interruption. The well drained 
Lowell soils that have a silt loam surface layer and a 
clayey subsoil are an example of these processes. 

Certain local variations in climate (microclimate) show 
the influence of the climatic factor on soil formation 
within relatively small areas. However, the magnitude of 
climatic control on soil formation can best be seen by 
making comparisons that are global in scope. 


Parent material 


Parent material is the unconsolidated mass of geologic 
materials from which soils develop. The materials formed 
mainly from the weathering or decomposition of rocks 
and minerals. In the survey area, the soils formed from 
residuum, rock partly weathered in place; alluvium, mate- 
rial carried and deposited by streams; lacustrine depos- 
its, material deposited by lake water; loess, material car- 
ried and deposited by wind; and colluvium, material ac- 
cumulated at the base of steep slopes as а result of 
gravitational action. 

The Eden and Heitt soils developed on uplands in 
residuum that weathered mainly from calcareous shale 
with thin layers of limestone and beds of siltstone. The 
Cynthiana, Lowell, and Nicholson soils developed mainly 
from material that weathered from limestone imbedded 
with thin layers of shale. All of these soils that formed in 
residuum have а clayey subsoil. The upper part of Nich- 
olson soils formed from loess deposits, which explains 
why the upper part of the subsoil is loamy. The Nichol- 
son soil is an example of a soil that formed from two 
distinctly different parent materials. The Nolin, Elk, and 
Newark soils formed in loamy alluvial deposits. The 
McGary, Licking, and Zipp soils formed dominantly in 
moderately fine textured and fine textured lacustrine 
sediments. The Woolper soils formed in colluvium that 
originated from soils formed in residuum weathered from 
limestone. 


Relief 


Relief is the elevation or inequalities of the land sur- 
face considered collectively, or the shape and slope of 
the landscape as it influences the formation of soils. 

Relief controls the surface drainage and affects the 
percolation of water through the soil. It also influences 
the formation of soils through variations in air drainage, 
exposure to sun or wind, and plant cover. 

The Eden soils and some of the Cynthiana soils devel- 
oped in a highly dissected area of narrow ridges, V- 
shaped valleys, steep side slopes, and crooked courses. 
Elevation ranges from about 580 to 960 feet above sea 
level. Much of the rainfall is lost through runoff, so not 
enough water enters the soil for the soil forming proc- 
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esses to be very active. Soils on the steeper slopes 
generally are thin and have only slightly leached hori- 
zons because erosion removes the soil almost as fast as 
it forms. 

Gently sioping to sloping soils are likely to be deep 
and have well defined horizons. Enough rainfall infiltrates 
and percolates downward to cause pronounced leaching 
of the surface layer and an accumulation of clay in the 
subsoil. Also, plant growth is likely to be more luxuriant 
than on steeper slopes, so the effects of vegetation are 
more pronounced. Nicholson and Lowell soils are on 
ridgetops above the Eden soils and are examples of 
deep, gently sloping to sloping soils, respectively. 

Nearly level or depressional soils are likely to be satu- 
rated for long periods, because most of the rainfall infil- 
trates and runoff is slow or very slow. The excess water 
restricts air movement, reduces iron compounds, and 
causes gray colors to develop in the subsoil. Roberts- 
ville, McGary, Zipp, and Newark soils are examples of 
nearly level to depressional soils that have been affected 
by excessive wetness. 

In Grant and Pendleton Counties, the difference in 
soils because of variation in exposure to sun or wind, air 
drainage, and plant cover is not enough to separate 
these soils in mapping. 


Plant and animal life 


Plants and animals affect soil formation mainly by 
adding organic matter. Animals also mix the soil and 
help keep it aerated and porous. Bacteria and fungi 
contribute mainly by decomposing the organic matter 
and releasing plant nutrients. | 

Most of the soils in the survey area formed under 
hardwood forest. Calcium and other bases are leached 
from the soil more readily under hardwood trees than 
under grasses. If such soils remain in woodland, they 
have a thin dark colored surface layer, or A1 horizon, 
that is lower in organic matter content than soils formed 
under grass. The soils in woodland also have a highly 
leached, light colored A2 horizon. If the soils are plowed, 
as the Lowell and Nicholson soils have been, the dark 
colored surface layer is mixed with the lighter colored 
layer below. 

The Woolper soils have a thick, dark colored surface 
layer of organic matter accumulation. This thick layer of 
organic matter did not form because of grass vegetation, 
but from surface layers that have eroded from soils ups- 
lope. 

When the trees were cleared from the soils, the envi- 
ronment of the soils changed. Most of the soils have 
been limed, seeded to grasses and legumes, and plowed 
many times since the trees were removed. in many 
places the plow layer consists of a mixture of the original 
surface layer and material from the subsoil because 
most of the original surface layer has been removed by 
erosion. 
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Time 


The formation of soil requires time for change to take 
place in the parent material. The length of time the 
parent material has been in place and exposed to active 
soil forming forces, such as climate, strongly influences 
the nature of the soil. Less time is required for soil to 
form in а warm, moist climate than in a cool, dry climate. 
Also, some parent materials are more resistant to the 
soil-forming processes than others. 

The maturity of a soil is determined by the relative 
degree of horizon formation within а soil profile, rather 
than by the number of years that a soil has been form- 
ing. For example, Lowell soils are classified as being 
older than Newark soils because they have distinct hori- 
zons and а definite arrangement of soil particles. Newark 
soils are on flood plains and are considered younger 
than Lowell soils because they have faint horizons and 
alluvium still accumulates. 
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Glossary 


Aeration, soll. The exchange of air in soil with air from 
the atmosphere. The air in а well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aerial photograph. А photograph of the earth's surface 
taken from airborne equipment, sometimes called 
aerial photo or air photograph. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Argillic horizon. A mineral soil horizon that is character- 
ized by the Шима! accumulation of layer-lattice sili- 
cate clays. The argillic horizon has a certain mini- 
mum thickness depending on the thickness of the 
solum, has a minimum quantity of clay in compari- 
son with an overlying eluvial horizon depending on 
the clay content of the eluvial horizon, and usually 
has coatings of oriented clay on the surface of 
pores, or peds, or bridging sand grains. 

Aspect (forestry). The direction toward which a slope 
faces. Synonym: Exposure. 

Avaliable water capacity (available moisture capac- 
Ну). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 40-inch profile 
or to a limiting layer is expressed as— 


Very low... 


Moderate. 

High 

Base saturation. The degree to which material having 

cation exchange properties is saturated with ex- 

changeable bases (sum of Са, Mg, Na, K), ex- 

pressed as а percentage of the total cation ex- 
change capacity. 
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Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Chroma. One of the three variables of color. A notation 
of color that indicates its strength (or departure) 
from a neutral of the same lightness. See Munsell 
notation. 

Clay. As а soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Coarse fragments. Mineral or rock particles 2 millime- 
ters to 25 centimeters (10 inches) in diameter. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Complex, soil. Å map unit of two or more kinds of soil in 
such an intricate pattern or 80 small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The composi- 
tion of most concretions is unlike that of the sur- 
rounding soil. Calcium carbonate and iron oxide are 
common compounds in concretions. 

Conslistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist, does not 
hold together in a mass. 

Friable,—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky. —When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure: 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Very firm.—When moist, crushes under strong pres- 
sure; barely crushable between thumb and forefin- 
ger. 

Contour farming. Plowing, cultivating, planting, and har- 
vesting in rows that are at right angles to the natural 
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direction of the slope or that are parallel to terrace 
grade. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cropland. Land used primarily for the production of 
adapted, cultivated, close-growing fruit or nut crops 
for harvest, alone or in association with sod crops. 

Crop residue. The portion of a plant or crop left in the 
field after harvest. 

Crop rotation. The growing of different crops in recur- 
ring succession on the same land. 

Cultivation. A mechanical stirring of the soil in place, as 
for preparation of a seedbed or control of weeds. 

Deferred grazing. Postponing grazing or arresting graz- 
ing for a prescribed period. 

Diversion (or diversion terrace). A ridge of earth, gen- 
erally a terrace, built to protect downslope areas by 
diverting runoff from its natura! course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils ara wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
within or directly below the solum, or periodically 
receive high rainfall, or both. 
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Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly con- 
tinuous, they can have moderate or high slope gradi- 
ents. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Dust mulch. Loose, dry soil material at the surface 
achieved by cultivation; formerly thought to be effec- 
tive in conserving soil moisture. 

Effluent. The outflow of water from a subterranean stor- 
age space. The term is also used in reference to 
septic tank absorption systems. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have re- 
ceived material are illuvial. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic proc- 
esses acting over long geologic periods and result- 
ing in the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
А nature, for example, fire, that exposes the ѕиг- 
ace. 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is 
common in regions of limited rainfall where сегва! 
grains are grown. The soil is tilled for at least one 
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growing season for weed control and decomposition 
of plant residue. 

Fertility, soll. The quality that enables а soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Flagstone. A thin fragment of sandstone, limestone, 
slate, shale, or (rarely) schist, 6 to 15 inches (15 to 
37.5 centimeters) long. 

Flood plain. À nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Forage. Plant material that can be used as feed by 
domestic animals; it may be grazed or cut for hay. 

Fragipan. A loamy, brittle subsurface horizon low in po- 
rosity and content of organic matter and low or 
moderate in clay but high in silt or very fine sand. А 
fragipan appears cemented and restricts roots. 
When dry, it is hard or very hard and has a higher 
bulk density. than the horizon or horizons above. 
When moist, it tends to rupture suddenly under pres- 
sure rather than to deform slowly. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. | 

Gleyed soll. Soil that formed under poor drainage, re- 
sulting in the reduction of iron and other elements in 
the profile and in gray colors and mottles. 

Grassed waterway. Å natural or constructed waterway, 
typically broad and shallow, seeded to grass ав pro- 
tection against erosion. Conducts surface vvater 
avvay from cropland. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 centi- 
meters) in diameter. 

Green manure (agronomy). A soil-improving crop grown 
to be plowed under in an early stage of maturity or 
soon after maturity. 

Gully. Å miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between а gully and å 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Habitat. The natural abode of a plant or animal; it refers 
to the kind of environment in which a plant or animal 
normally lives as opposed to its range or geographi- 
cal distribution. 

Horizon, soll. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons, Numbers or lower case letters that follow 
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гергөвөт subdivisions of the major horizons. An ex- 
planation of the subdivisions is given in the So// 
Survey Manual. The major horizons of mineral soil 
are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue at the surface of а mineral soil. 

А horizon.—The mineral horizon at or near the sur- 
face in which an accumulation of humified organic 
matter is mixed with the mineral material. Also, å 
plowed surface horizon, most of which was originally 
part of a B horizon. 

B horizon.—The mineral horizon below an Å horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B hori- 
zon also has distinctive characteristics such as (1) 
accumulation of clay, sesquioxides, humus, or а 
combination of these; (2) prismatic or blocky struc- 
ture; (3) redder or browner colors than those in the 
А horizon; or (4) а combination of these. The com- 
bined A and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the А or B horizon. The material of a С 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral Il precedes 
the letter C. 

R layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Hue. One of the three variables of color. The dominant 
spectral (rainbow) color; it is related to the dominant 
wavelength of the light. See Munsell notation. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered but 
are separate factors in predicting runoff. Soils are 
assigned to four groups. In group A are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. in group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 

Illuviation. The movement of soil material from one hori- 
zon to another in the soil profile. Generally, material 
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is removed from an upper horizon and deposited in 
a lower horizon. 

immature soil. A soil lacking clearly defined horizons 
because the soil-forming forces have acted on the 
parent material for only a relatively short time since 
it was deposited or exposed. 

intermittent stream. A stream or part of a stream that 
flows only in direct response to precipitation. It re- 
ceives little or no water from springs and no long- 
continued supply from melting snow or other 
Sources. i 

Irrigation. Application of water to soils to assist in pro- 
duction of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed uni- 
formly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled dis- 
tribution. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Landscape. All the characteristics that distinguish a cer- 
tain kind of area on the earth’s surface and give it a 
distinguishing pattern, in contrast to other kinds of 
areas. Any one kind of soil is said to have a charac- 
teristic natural landscape, and under different uses it 
has one of more characteristic cultural landscapes. 

Leached soll. A soil in which most of the soluble materi- 
als have been removed from the entire profile or 
have been removed from one part of the profile and 
have accumulated in another part. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Legume. A member of the legume or pulse family (Legu- 
minosae). One of the most important and widely 
distributed plant families. Includes many valuable 
forage species, such as peas, beans, peanuts, 
clover, alfalfa, sweet clover, lespedeza, vetch, and 
kudzu. Practically all legumes are nitrogen-fixing 
plants, and many of the herbaceous species are 
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used as cover and green-manure crops. Even some 
of the legumes that have no forage value (crotalaria 
and some lupines) are used for soil improvement. 
Other legumes are locust, honeylocust, redbud, 
mimosa, wisteria, and many tropical plants. 

Lime. Chemically, lime is calcium oxide (CaO), but its 
meaning has been extended to include all lime- 
stone-derived materials applied to neutralize acid 
soils. Agricultural lime can be obtained as ground 
limestone, hydrated lime, or burned lime, with or 
without magnesium minerals. Basic slag, oyster- 
shells, and таг! also contain calcium. 

Liquid limit. The moisture content at which the soil 
passes from а plastic to a liquid state. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Mature soll. Any soil having well-developed horizons 
with characteristics produced by the natural proc- 
esses of soil formation and is in near equilibrium 
with its present environment. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Miscellaneous areas. Areas that have little or no natural 
soil and support little or no vegetation. 

Mollic epipedon. A surface horizon of mineral soil that 
is dark colored and relatively thick, contains at least 
0.58 percent organic carbon, is not massive and 
hard or very hard when dry, has a base saturation of 
more than 50 percent when measured at pH 7, has 
less than 250 parts per million of phosphorus pen- 
toxide soluble in 1 percent citric acid, and is domina- 
tely saturated with bivalent cations. 

Morphology, soll. The physical makeup of the soil, in- 
cluding the texture, structure, porosity, consistence, 
color, and other physical, mineral, and biological 
properties of the various horizons, and the thickness 
ana arrangement of those horizons in the soil pro- 
ile. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—fev, common, and 
many, size—fine, medium, and coarse, and con- 
trast—faint, distinct, and prominent. The size mea- 
surements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 
millimeters (about 0.6 inch). 

Mulch. А natural or artificially applied layer of plant resi- 
due or other material on the surface of the soil. 
Mulches are generally used to help conserve mois- 
ture, control temperature, prevent surface compac- 
tion or crusting, reduce runoff and erosion, improve 
soil structure, or control weeds. Common mulching 
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materials are wood chips, plant residue, sawdust, 
and compost. 

Mulch tillage. Tillage or preparation of soil in such å way 
that plant residue is left on the surface. 

Munsell notation. Å designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10 YR hue, value of 6, and chroma of 4. 

Neutral soll. А soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

No-tillage. A method of planting crops that involves no 
seedbed preparation other than opening the soil for 
the purpose of placing the seed at the intended 
depth. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Overgrazing. Grazing so heavy as to impair future 
forage production and to deteriorate plants, soil, or 
both. Contrasts with undergrazing. 

Parent material. The unconsolidated organic and miner- 
al material in which soil forms. 

Percolation. The downward movement of water through 
the soil. 

Permanent pasture. Pasture that is on the soil for a 
long time, in contrast to rotation pasture, which is on 
the soil only a year or two because it is grown in 
rotation with other crops. 

Permeabllity. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 

ο πω анхан less than 0.06 inch 

vena 0.06 to 0.2 inch 

RA 0.2 to 0.6 inch 

. 0.6 inch to 2.0 inches 

цол 2.0 to 6.0 inches 

бийр 6.0 to 20 inches 

-. More than 20 inches 

Phase, soll. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, differences in slope, stoniness, and 
thickness. 

PH value. A numerical designation of acidity and alkalin- 
ity in soil. (See Reaction, soil.) 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Plow layer. The soil ordinarily moved in tillage; equiva- 
lent to surface soil. 

Reaction, soll. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 


54 


cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as 一 


рН 
Extremely acid................................................. Below 4.5 
Very strongly acid.... .4.5 to 5.0 
Strongly acid........ 5.1 to 5.5 
Medium acid.... 5.6 to 6.0 
Slightly acid................ see 6.1 to 6.5 
Neutral......... 6.6 to 7.3 
Mildly alkaline...... 7.4 to 7.8 


Moderately alkaline. 
Strongly alkaline........... 
Very strongly alkaline.............................. 9.1 and higher 

Rellef. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 

lace. 

ВБ. Stone, brush and stone, ог matresses of brush 
and poles placed on earth surfaces, such as the 
faces of dams or the banks of streams, for protec- 
tion against vvater erosion. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Rotation grazing. Grazing two or more pastures, ог 
parts of a range, in regular order, vvith definite recov- 
ery periods between grazing periods. Contrasts with 
continuous grazing. 

Rotation pasture. A cultivated area used as a pasture 
one or more years as a part of crop rotation. Con- 
trasts with permanent pasture. 

Runoff. The precipitation discharged into stream chan- 
nels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. Аз а soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, а soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of sedi- 
mentary rock are conglomerate, formed from gravel; 
sandstone, formed from sand; shale, formed from 
clay; and limestone, formed from soft masses of 
calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Sequum. Å sequence consisting of an illuvial horizon 
and the overlying eluvial horizon. (See Eluviation.) 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of а 
clay deposit. 
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Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As а soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Site Index. А designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Soll. А natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 
rial, as conditioned by relief over periods of time. 

Soll map. Å map designed to show the distribution of 
soil map units in relation to the prominent physical 
and cultural features of the earth's surface. 

Soll separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates recog- 
nized in the United States are as follows: 


Millime- 
ters 

Very coarse sand............................................. 2.0 to 1.0 
Coarse sand....... ... 1.0 to 0.5 
Medium sand. 0.5 to 0.25 
Fine sand........ 0.25 to 0.10 
Very fine sand.... ...0.10 to 0.05 
Silti ua — ας 0.05 to 0.002 
í— миннан Less than 0.002 


Soll survey. Å systematic examination, description, clas- 
sification, and mapping of soils in an area. 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the mate- 
rial in these horizons are unlike those of the underly- 
ing material. The living roots and plant and animal 
activities are largely confined to the solum. 

Splash erosion. The removal of soil particles from their 
position by the beating effect of raindrops. 

Stripcropping. Growing crops in a systematic arrange- 
ment of strips or bands which provide vegetative 
barriers to wind and water erosion. 

Structure, soll. The arrangement of primary soil parti- 
cles into compound particles or aggregates. The 
principal forms of soil structure are—p/afy (laminat- 
ed), prismatic (vertical axis of aggregates longer 
than horizontal), columnar (prisms with rounded 
tops), blocky (angular or subangular), and granular. 
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Structureless soils are either single grained (each 
grain by itself, as in dune sand) or massive (the 
particles adhering without any regular cleavage, as 
in many hardpans). 

Stubble mutch. Stubble or other crop residue left on the 
soil or partly worked into the soil. It protects the soil 
from wind and water erosion after harvest, during 
preparation of å seedbed for the next crop, and 
during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soil for the growth of a later crop. A 
practice common in semiarid regions, where annual 
precipitation is not enough to produce а crop every 
year. Summer fallow is frequently practiced before 
planting winter grain. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the "plow layer,” or the “Ар horizon.” 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that it can soak into the soil or flow slowly to a 
prepared outlet without harm. A terrace in a field is 
generally built so that the field can be farmed. A 
terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soll. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
Particles, are sand, loamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” "fine," or “ very 
fine.” 

Tile drain. Concrete, pottery, or plastic pipe placed at 
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suitable spacings and depths in the soil or subsoil to 
provide water outlets from the soil. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Timber. A term loosely applied to forest stands or their 
products; often used for wood prepared forms suit- 
able for heavy construction; specifically, sawed 
lumber 5 by 5 inches or more in breadth and thick- 
ness. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress road- 
banks, lawns, and land affected by mining. 

Trace elements. Chemical elements, for example, zinc, 
cobalt, manganese, copper, and iron, are in soils in 
extremely small amounts. They are essential to plant 
growth. 

Underlying material. Technically, the C or R horizon, or 
both. The layer that is generally unaffected by living 
organisms. It commonly is under the subsoil but may 
be under the surface layer. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the low lands along streams. 

Value (color). One of three variables of color. Value 
increases as the relative intensity of reflected light 
increases. See Munsell notation. 

Well graded. Refers to soil material consisting of coarse 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 

Woodland suitability grouping. The grouping of soils 
that are similar in parent material, topographic posi- 
tion, subsoil features, drainage, or some combina- 
tion of characteristics affecting the growth of trees, 
for the purpose of specifying management. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


LRecorded in the period 1951-74 at Williamstown, Ky.) 
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It can be calculated by adding the 


and subtracting the temperature below which 


ТА growing degree day is a unit of heat available for plant growth. 


maximum and minimum daily temperatures, dividing the sum by 2, 
growth is minimal for the principal сгорз in the area (509 F). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Recorded in the period 1951-74 at Williamstown, Ку. ] 
— —————————— 


! 
i Temperature 
1 
! 
Probability 17240 F T 280 F 1 320 F 
| or lover | or lower. | or lover 
! 1 ' 
Last freezing | i i 
temperature | р i 
in spring: i | i 
' ' ' 
I ! і 
1 уеаг іп 10 | | ' 
later than-- i April 10 | April 23 | May 7 
' П ^ 
I LI ' 
2 years in 10 ! i i 
later than-- | April 6 | April 17 | Мау 1 
i 1 ' 
1 1 f 
5 years in 10 ! | ' 
later than-- | March 29 | April 7 | Арг11 20 
ὦ 1 1 ' 
| | | 
First freezing I i i 
temperature i i i 
in fall: | i i 
' ' П 
' ' ' 
1 year in 10 | i i 
earlier than-- | October 30 | October 19 i October 12 
τ t 1 
! LI LI 
2 years in 10 | i i 
earlier than-- | November 3 | October 24 | October 16 
1 ' 1 
! LI 1 
5 years in 10 i i i 
earlier than-- | November 11 | November 2 | October 24 
ü ' ' 
| D 1 


TABLE 3.--GRONING SEASON 


[Recorded in the period 1951-74 
at Williamstown, Ky.) 


Daily minimum temperature 
during growing season 


Probability | Higher T Higher | Higher 
than i than i than 
240 F  !  280F | 319 F 
| Days I bays i Days 
' ' ' 
LI 1 L 
9 years in 10 | 209 I 186 П 166 
П ' t 
1 1 і 
8 years іп 10 | 215 i 193 I 173 
I I 1 
! н ! 
5 years in 10 | 226 | 207 i 186 
I I ' 
' ' ' 
2 years in 10 | 238 | 221 i 199 
' ' ' 
1 1 1 
1 year in 10 | 244 i 229 i 206 
1 ῃ , 
1 | 1 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE 50115 
agr ιο ο ποτε а e T VN ЕНЕ аа 


I I ' 
Map ! Soil name | Pendleton | Area TExtent 
symboli _ | county i i 
1 1 Acres 1 Acres  ( Pet 
! калеа 1 
LI 1 LI TI 
А18 {Allegheny loam, 2 to 6 percent ϑ]όρ6δ---------------------- i 220 i 220 I 0.1 
ALC lAllegheny loam, 6 to 12 percent slopes i 390 | 390 | 0.1 
А10 Allegheny loam, 12 to 20 percent slopes i | 560 | 560 | 0.2 
ChD iCynthiana silty clay loam, very rocky, 6 to 20 percent i Н Н t 
| slopes---------------- u sa i 0 i 1,730 | 1,730 | 0.5 
CyF iCynthiana-Rock outerop complex, 20 to 50 percent slopes----i 1,770 | 16,970 | 18,180 | 5.5 
EdD (Едеп silty clay loam, 6 to 20 percent slopes--------------- Н 35,220 | 19,150 1 84,370 | 25.0 
EFE3 Eden flaggy silty clay, 20 to 30 percent slopes, severely | ' ' Н 
| eroded---------------------------------------------------- i 78,150 | 74,960 | 153,100 | 45.3 
ΕΚΒ {Elk silt loam, 2 to 6 percent зїорез----------------------- 210 I 370 | 580 | 0.2 
EKC (Elk silt loam, 6 to 12 percent з1орез---------------------- 130 1 340 | 470 | 0.1 
ELA IElk silt loam, rarely flooded, 0 to 2 percent slopes------- 140 | 1,170 | 1,310 | 0.8 
Е18 IElk silt loam, rarely flooded, 2 to 6 percent slopes- 50 | 740 | 790 | 0.2 
E1C [Elk silt loam, rarely flooded, 6 to 12 percent slopes 0 | 250 | 250 1 0.1 
En 1ТЕ1К-Менагк complex------------------------------2-2---------- :0 | 1,300 | 1,300 i 0.4 
Нес |Heitt silt loam, 6 to 12 percent slopes---- 2,530 | 4,460 I 6,990 1 2.1 
LcB ILicking silt loam, 2 to 6 percent slopes--- | 1,040 1 1,040 | 0.3 
Lec iLicking silt loam, 6 to 12 percent slopes---------------- --ἱ 900 | 2,270 | 3,170 1 0.9 
LeD iLicking silt loam, 12 to 20 percent slopes----------------- i 620 | 1,010 f 1,630 1 0.5 
LoC Lowell silt loam, 6 to 12 percent slopes------------------- H 5,920 | 4,840 | 10,760 | 3.2 
LoD ILowell silt loam, 12 to 20 percent slopes------------------ I 15,170 | 1,260 | 16,430 1 4.9 
Me iMeGary silt loam-------------------.----------2---22--------- i 250 | 500 i 750 1 0.2 
Ne INewark silt ]ο8π------------------------------------------- i 400 | 340 | 740 1 0.2 
NfB iNicholson silt loam, 2 to 8 percent slopes----------------- i 10,760 | 1,090 | 11,850 | 3.5 
No Nolin silt 1oam------------------------------~-------~------- 4,520 | 5,310 | 9,830 1 2.9 
Nu INolin silt loam, frequently flooded----------- i 1,060 | 1,720 | 2,780 I 0.8 
OtB 10 ме11 silt loam, 2 to 6 percent slopes------- : 780 | 3,310 1 4,990 ¦ 1.2 
ους iOtwell silt loam, 6 to 12 percent slopes 230 | 1,450 | 1,680 | 0.5 
OwA iOtwell silt loam, rarely flooded, 0 to 2 percent slopes----i 0 | 470 | 470 I 0.1 
Pt jPits-Dumps complex-------------------------4----2-2-2-2-2-----2-- ! 0 | 270 | 270 I 0.1 
Ro /Robertsville silt loam----------- 0 | 360 | 360 | 0.1 
Wo (Моо1рег silty clay loam 180 i 330 | 5101 0.2 
Zp (21рр silty clay loam------------------------------2---2------ 0 | 230 | 230 | 0.1 
| Water (Areas of water less than 40 acres)------------- i 190 | 210 | 300 | 0.1 
1 1 1 L 4 
1 pomme menm Lea mm mii mm jm jeter mmm m Laan Ss 
Total land ἂγδῦ---------------------------------- i 159,170 | 178,620 | 337,790 1100.0 
1 1 ' 
1 I 1 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


Absence of a yleld indicates that the 
he зо111 


soil is not suited to the crop or the сгор generally is not grown on t 


[Yields are those that can be expected under a high level of management. 


Pasture 


Grass- 
legume hay 


1 
! 
i 
Soybeans iAlfalfa hay 
1 


Wheat 


Corn 


Tobacco 


Soil name and 
map symbol 
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See footnotes at end of table. 
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* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, 
or five goats) for 30 days. 


one mule, five sheep, 
## See description of the map unit for composition and behavior characteristics of the map unit. 


一 -一 -一 一 一 -一 -一 
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TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES 


[Miscellaneous areas are excluded. Dashes indicate no acreage] 


k i H Major management concerns (Subclass) Ши 
Total | 1 цах хээр 
1 
1 
1 
1 


' 
acreage Erosion i Wetness i Soil problem 
和 Бэл te | (w) i (s) 
| T ‘Acres T cres T Acres — 
| J | ца 
I: | | | | 
Grant County-------------------------- ! 4,840 | =т= | EE ' = 
Pendleton County---------------------- i 6,810 | --- | --- ! --- 
! ' ! ' 
II: | | | i 
Grant County-------------------------- | 12,450 | 11,800 | 650 ! === 
Pendleton County=---=-=-============== | 8,080 | 6,770 | 1,310 | Em 
П 1 H 1 
111: | | | | 
Grant County-------------------------- | 9,710 1 9,710 | bsa ! en 
Pendleton County---------------------- i 14,230 | 14,000 ! 230 ' 226 
1 I 1 1 
IV: | | | I 
Grant County-------------------------- | 51,010 | 51,010 | — ! --- 
Pendleton County---------------------- i 52,340 | 51,980 | 360 | μας 
' t £ ' 
ү: | | | 
Grant County-------------------------- ! 1,060 | --- ! 1,060 i = 
Pendleton County---------------------- i 1,720 | --- | 1,720 | 222 
' 1 4 I 
VI: | 1 ! | 
Grant Соийпбу-------------------------- I sc ἡ шаг ! du ! Be 
Pendleton County---------------------- i 1,730 | --- ! --- i 1,730 
П 1 1 1 
! 1 
VII: i | | 
Grant County-------------------------- ! 19,910 | 18,140 | I 1,770 
Pendleton County---------------------- i 93,230 | 76,260 i --- | 16,970 
' ' ' ' 
! 
VIII: ' ' ' | 
Grant County-----------------.-------.- ! шаг) Eat ! шил ! ген 
Pendleton County-----------------..--- 1 eser «ἡ ad ' ne ! E 
4 H “ 
1 ! 1 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


[Only the soils suitable for production of commercial trees are-listed. Absence of an entry indicates that 
information was not available] 


si T I Management concerns T Potential productivity | 7 LX 
Soil name and 10г41- | | Equip- | 1 Ї T i 
map symbol InationiErosion |! ment 186641104! Plant ¦ Important trees {Site | Trees to plant 
Isymbolihazard | limita-imortal- icompeti-i (index 
| i ! tion ! it ! tion | i | 
ا ت‎ e 03221 УГ E BE OM οποια = 
1 ! ! 1 I ! LI ' 
' | i i i i i i 
AlB, AlC----------- | 20 {Slight {Slight {Slight {Severe Northern red oak----j 80 {Eastern white pine, 
Allegheny ! i I I i !Yellow-poplar------- i 83 | yellow-poplar, 
i i i i i Virginia pine------- i 75 | black walnut. 
i I ' i i {Eastern white рїпе--| 94 | 
i ! ! | i iShortleaf pine------ 111 d 
i i ' ' i i | ' 
AlD---------------- ! 2r iModerate!Moderate!Slight {Severe Northern red oak----i 80 iEastern white pine, 
Allegheny | ' i i i iYellow-poplar------- i 90 | yellow-poplar, 
i i i i i iVirginia pine------- i 75 | black walnut. 
| | | i ! {Eastern white pine--! 90 | 
| i i i | IShortleaf pine------ | 15 I 
1 ' M ' ' ' 
1 1 ! ! 1 ! 
ChD---------------- ! Ud iModerate!Moderate|Severe {Slight jEastern redcedar----i 42 {Eastern redcedar, 
Cynthiana | ! ! ! i | i | i Virginia pine, 
LI 1 П 
CyF*: | | | | | КОО 
Cynthiana----------- | Hd iSevere ‘Severe {Severe {Slight {Eastern гедседаг----| 42 jEastern redcedar, 
1 
Rod Modi ms ! i ! ! ! | ! ! Virginia pine. 
GE CE | | | | | | 
і ῃ ' LI 1 1 
EdD---------------- ! 3e IModerate!Moderate!Moderate|Moderate|Eastern redcedar----| 44 jEastern redcedar, 
Eden | i | H i {White oak----------- | 64 | Virginia pine, Scotch 
| i ! | | ! i i pine, Austrian pine, 
! I 1 I ' I і H 
EfE3--------------- | He {Severe {Severe iModerateiSlight' jEastern redcedar----i 35 jEastern redcedar, 
Eden I i i | i i i I Virginia pine, Scotch 
! i i ' ' i i | pine, Austrian pine. 
| i i i i i I | 
ЕКВ, ЕКС, E1A, ELB,! i i i | i | ! 
ElC--- ——— ! 2o ‘Slight {Slight {Slight Severe Northern red oak----; 80 {Eastern white pine, 
Elk | ' ' | !Yellow-poplar------- { 90 | yellow-poplar, black 
| i | Ї ' 1Shortleaf pine------ 1 80 | walnut, loblolly 
i i i i i ‘Eastern white рїпе--! 90 | pine. 
i i i і I i i i 
Ent: i i | i ' ' i | 
Ε1Κ------------------ ! 2r !Moderate'Moderate|Slight {Severe Northern red oak----i 80 jEastern white pine, 
| | i i i IYellow-poplar------- i 90 | yellow-poplar, black 
i ' ' | i iShortleaf pine------ | Bo | walnut, loblolly 
i i i i i Eastern white pine--| 90 | pine. 
1 ' ' ' ' ' 1 1 
i ! t ' I l 1 ! 
Newark--------------- | 1w {Slight iModerateiSlight  iSevere {Pin oak------------- | 99 {Eastern cottonwood, 
| ! i ! | JEastern cottonwood-- 89 | sweetgum, 
| i i i i ISweetgum------------ { 85 | loblolly pine, red 
i i i i i i i | maple, American 
1 ' ' I i | \ | sycamore, eastern 
| I | | | i | | white pine, yellow- 
ЯГ | | | | | Í poplar. 
t 1 i I ! 1 1 LI 
НеС--е---«-...й.й..... | Зе {Slight iModerateiSlight  iModerateiNorthern red оак----| 70 jShortleaf pine, 
Heitt i ! ! ! ! iVirginia рїпе------- | 70 | eastern white pine. 
I ' і I | i i i 
LeB, LeC----------- | 2o {Slight {Slight {Slight Severe iWhite oak----------- | 76 {Eastern white pine, 
Licking | i | i i ‘Northern red оак----| 80 | yellow-poplar. 
! | | | | |Yellow-poplar------- ! 90 | 
| i. i i | | i ' 
LoD---------------- | 2r |Moderate|Moderate|Slight iSevere {White oak----------- | 76 {Eastern white pine, 
Licking 1 i | I i INorthern red oak----i 80 | yellow-poplar. 
| | р | | lYellov-poplar------- i 901 
i i i i i i | ' 
LoC---------------- ! 2c {Slight {Slight {Slight iModerateiNorthern red oak----i 70 iYellow-poplar, eastern 
Lowell ! Н i | | IYellow-poplar------- | 90 | white pine, shortleaf 
Ї | ЇЕ | | iShortleaf pine------ i 80 | pine, Virginia pine, 
i i i i i {Virginia pine------- i 80 | loblolly pine. 
LI 8-2 ' ' , Ц ' 
' ! ' l ' ! 


П k 


See footnote at end of table. 
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TABLE 7.--NOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
T | Management concerns ү Potential productivity 
Soil name and {Ordi- |^ Equip- | 1 T H 
map symbol inationiErosion | ment Seedling; Plant | Important trees (Site Trees to plant 
Isymbolihazard | limita-imortal- icompeti-i -> jindex 
1 | | tion | ity tion 
! 
' 


Newark 


OtB, OtC, OwA 
Otwell 


3w 


1w 


20 


30 


14 


20 


2м 


Moderate 


Slight 


Slight 
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lYellon-poplar------- Д 
iShortleaf рїпе------ I 
(Virginia pine------- i 
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Yellov-poplar, eastern 
white pine, shortleaf 
pine, Virginia pine, 
loblolly pine. 


Eastern white pine, 
baldcypress, white 
ash, red maple, 
yellow-poplar, 
American sycamore. 


Eastern cottonwood, 
sweetgum, loblolly 
pine, red maple, 
American sycamore, 
eastern white pine, 
yellow-poplar. 


Black walnut, yellov- 
poplar, eastern white 
pine, shortleaf pine, 
white ash. 


Sweetgum, yellow- 
poplar, eastern white 
pine, eastern 
cottonwood, white 
ash, cherrybark oak. 


Sweetgum, yellow- 
poplar, eastern white 
pine, eastern 
cottonwood, white 
ash, cherry bark oak. 


Eastern white pine, 
yellow-poplar, 
white ash. 


Sweetgum, loblolly 
pine, American 
sycamore. 


Black walnut, yellow- 
poplar, eastern white 
pine. 


Baldcypress, red 
maple, sweetgum. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


Soil name and 
map symbol 


AlB--------- ---------- !Slight--------- 
Allegheny i 
' 
AlC--------- —s--------iModerate: 
Allegheny | slope. 
П 
! 
AlD----------- ----2----|Severe: 
Allegheny | slope. 
' 
l 
ChD------------------- iSevere: 
Cynthiana | large stones, 
1 
| 
CyF*: I 
Cynthiana----- ------- iSevere: 


Rock outerop. 


EdD------------- 
Eden | slope, 
| peres slowly. 
1 
Ц 
EfE3------------------ iSevere: 
Eden i slope, 
i too clayey. 
1 
1 
ЕКВ------------------- iSlight—-------- 
Elk i 
1 
! 
ЕКС---------- ---------|Moderate: 
Elk | slope. 
+ 
1 
ElA------------------- iSevere: 
Elk | floods. 
D 
ElB------------- ------ iSevere: 
Elk i floods. 
| 
LI 
og i Severe: 
Elk | floods. 
1 
V 
En*: i 
Elk---------------- --iSevere 
| slope. 
LI 
! 
Newark--------------- iSevere: 
| floods, 
| vetness. 
П 
1 
HeC------------------- iModerate: 
Heitt | Slope, 
| peres slowly. 
' 
I 
LoB------------------- Moderate: 
Licking | wetness, 
| peres slowly. 
| 
| 
LoC------------------- ‘Moderate: 
Licking slope, 
wetness, 


See footnote 


Camp areas 


slope, 
large stones. 


------ iModerate: 


peres slowly. 


at end of table, 


Picnic areas 


Severe: 
slope. 


Moderate: 
too clayey, 
large stones. 


Severe: 
slope. 


Moderate: 
slope, 
too clayey. 


Severe: 
slope, 
too clayey. 


Slight---------- 
Moderate: 
slope. 


Slight---------- 
Slight---------- 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
wetness, 
floods. 


Moderate: 
slope. 


Moderate: 
wetness. 


Moderate: 
slope, 
wetness. 


TABLE 8.--RECREATIONAL DEVELOPMENT 


slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
slope, 
too clayey. 


slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
floods. 
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slope. 


Moderate: 
slope, 
wetness, 
peres slowly. 
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slope. 
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Moderate: 
slope. 


Moderate: 
too clayey, 
large stones. 
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lope. 
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slope, 
too clayey. 
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See text for definitions of 


Golf fairways 


ISlight. 
р 
| 
iModerate: 


slope. 


Severe: 
slope. 


Severe: 
depth to rock. 
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LI 
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Moderate: 
too clayey. 


Severe: 
slope. 


iSlight. 


1 
IModerate: 
| Slope. 

! 

上 


iSlight. 


iSlight. 
! 
l 


iModerate: 


slope. 


Severe: 
slope. 


Severe: 
floods. 


Moderate: 
slope. 
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iModerate: 
| wetness, 
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Moderate: 
wetness, 
slope. 


GRANT AND PENDLETON COUNTIES, KENTUCKY 


TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


αν шаг apa га ST ER E μα P 
Soil name and i Camp areas i Picnic areas | Playgrounds | Paths and trails | Golf fairways 
map symbol i ' i i i 
Ц 1 ' ' 1 
k ie mr le EE EN. rn а ЫНЫ: 1 FEE IEEE КК 1 DENT ИШЕК П MG PME" 1 < 
| i | | | 
1 I 
! 1 П LI Ы LI 
primm ----------------- ος iSevere: iSevere: Moderate: i Severe: 
ckin slope, i М | 5 i , | 
g : pe | slope | з1оре | 81оре | slope 
LoC--—---. IModerate: | Moderate: |Severe: ISlight------------ IModerate: 
Lovell | peres slowly, | slope. | slope. | | slope. 
i slope. | | | 
1 ! 1 i 1 
Lod------------------- iSevere: iSevere: iSevere: (Moderate; (Severe: 
Lowell | slope. i slope. | slope. | slope. | slope. 
I i i i | 
Me-------------------- (Severe: IModerate: ISevere: (Moderate: | Moderate: 
MeGary | peres slowly, | wetness. | wetness, | wetness. | wetness. 
| t š ' i lowly. 1 I 
| wetness | регсз slowly | | 
.Ne-------------------- (Severe: iModerate: iSevere: iModerate: iSevere: 
Newark i floods, | wetness, | wetness, | wetness, | floods. 
| wetness. | floods. | floods. | floods. 
1 ' 1 ' 1 
! I t ! 上 
NfB------------------- iModerate: (Moderate: IModerate: iSlight------------ iSlight. 
Nicholson i peres slowly, | wetness. i slope, Ї | 
| wetness. і | peres slowly, 1 | 
i i | wetness. i | 
LI ' 1 ' 1 
! ' ! ! ! 
Νο-------------------- iSevere: iSlight---------- iModerate: iSlight------------ IModerate: 
Nolin i floods. | i floods. ' | floods. 
' 1 ' 1 1 
! I 1 I ! 
Nw-------------------- iSevere: (Moderate: iSevere: (Moderate: iSevere: 
Nolin i floods. | floods. | floods. | floods. | floods. 
i [ 1 ' ' 
! D ! 1 ! 
OtB------------- ------iModerate: iModerate: |Moderate: iSlight----- -------iSlight. 
Otwell | peres slowly, | peres slowly, | peres slowly, | i 
| wetness. | vetness. | wetness. i i 
LI 1 4 1 4 
1 D 1 ' 1 
Όζς------------------- IModerate: i Moderate: Severe: ISlight------------ IModerate: 
Otwell | peres slowly, | slope, | slope. i | slope. 
i wetness. | peres slowly, | i i 
i | wetness. | i | 
' + П ' I 
£ LI Ц D ! 
ONA------------------- iSevere: IModerate: IModerate: iSlight-—----- ------ Slight. 
Otuell i floods. | percs slowly, | регсз slowly, | 
i | wetness. | wetness. i 1 
' ' 1 1 1 
per: | | | | | 
` Pits. i ! | ! | 
4 1 
Dumps. | | ! ' 
' ' 1 1 £ 
I ' l I і 
Во----- --------------- iSevere: Severe: ISevere: ISevere: ISevere: 
Robertsville | floods, | wetness. | wetness. | wetness. | floods, 
( wetness. I | i | wetness. 
I | | 
Wo- ------------------- iSevere: |Moderate: iModerate: i Moderate: iModerate: 
Woolper ! floods. ! too clayey. ! peres slowly. ! too clayey. ! боо clayey. 
L 1 ! 1 i 
Zp-------------------- (Severe: ISevere: iSevere: iSevere: iSevere: 
Zipp floods, | vetness. | wetness, | wetness. i floods, 
wetness, i | floods. i | wetness. 
' 1 1 $ 
1 ! L П 
i i i | 
Ц 4 ' [i 
1 П u і 


1 
1 
LI 
| peres slowly. 
| 


8 See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--NILDLIFE HABITAT 


Absence of an entry indicates that the 


[See text for definitions of "good," "fair," "poor," and "very poor." 
8011 was not rated] 


abitat for-- 


otentia 
SS το Stes ae Se SEE тэг 
Shallow|Openland|Woodland| Wetland 
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1 1 
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map symbol | Grain 
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Rock outcrop. 
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Allegheny 
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See footnote at end of table. 
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GRANT AND PENDLETON COUNTIES, KENTUCKY 


TABLE 9.--WILDLIFE HABITAT--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


πο τες ET E he ee ee ut ο ae Guau Gss 


1 t I l ! 
8011 name and | Shallow i Dwellings | Dwellings i Small | Local roads | Lawns and 
map symbol | excavations | without i with | commercial | and streets | landscaping 

: | i basements | basements i buildings ! i 
mI i 1 1 1 1 
| i i i i i 

АВ ο шыш ыны слав !Slight--------- ISlight-------- -|Slight---------|Moderate: iModerate: iSlight. 
. Allegheny | Ї ` | | slope. i low strength. | 
1 ' ' ' ' 

l I 4 П ! ! 
AlC---------------|Moderate: i Moderate: iModerate: iSevere: iModerate: iModerate: 
Allegheny | slope. | slope. | slope. | slope. | slope, | slope. 

i i i i | low strength. | 
t 1 ' л ! ' 
! ! ! ! | ! 
А10----- — --iSevere: iSevere: iSevere: i Severe: Severe: Severe: 
Allegheny | slope. | slope. | slope. I slope. | slope. | slope. 
4 ' ' ͵ ' ' 
1 П ! 1 LI ! 
Che dus coc eni Gg i Rr a i i Severe: ‘Severe: iSevere: iSevere: iSevere: iSevere: 
Cynthiana | depth to rock.! depth to rock.) depth to rock.| slope, | depth to rock.} depth to rock. 
| 1 | | depth бо госк.! i 
і i i i I і 
CyF*: | i i i I i 
Cyn thiana-------- iSevere: iSevere: iSevere: iSevere: iSevere: iSevere: 
| | slope, | 81оре, | slope, | slope, | depth to rock,i slope, 
| depth to rock.) depth to госк.! depth to rock.i depth to rock.) slope. i depth to rock. 
1 1 $ LI TI 1 
|: ! ! I i ! 
Rock outcrop. I i i | i i 
П LI ) t П 1 
1 ! ! I } 1 
EdD--------------- iSevere: (Moderate: |Moderate: |Severe: iSevere: iModerate: 
Eden | too clayey. i Slope, | slope, | slope. | low strength. | too clayey. 
! | shrink-swell. | depth to rock,i I | 
| | | shrink-swell. | | i 
i i I | i | 
EfE3-------.------ !Severe: ISevere: | Severe: iSevere: iSevere: iSevere: 
Eden i slope, | slope. | slope. i Slope. | slope, | slope. 
| too clayey. | I i | low strength. | 
Ц 1 1 1 i t 
! ! t ! 1 i 
po -Ἡ !Slight---------|Slight------- --iSlight—-------- iModerate: i Moderate: (Slight. 
Elk i i i | slope. | low strength. | 
1 1 1 ' 1 I 
1 П 1 1 I I 
EkC--------------- (Moderate: (Moderate: iModerate: (Severe: i Moderate; iModerate: 
Elk i slope. | slope. | slope. | slope. | slope, | slope. 
i I i I | low strength. | 
LI 1 $ ' 1 1 
! ' ' y 1 LI 
ElA, Е18---------- IModerate: iSevere: |Severe: iSevere: iModerate: Slight. 
Elk | floods. i floods. i floods. | floods. | floods, 
Н i i i | low strength. | 
1 1 1 1 ' i 
! ! I ! LI I 
ElC--------------- iModerate: iSevere: i Severe: iSevere: iModerate: iModerate: 
Elk | slope, | floods. | floods. | slope, i slope, i slope. 
| floods. | i | floods. i floods. 
' ' ' ' í ' 
TI i LI ! LI 1 
Ent: i | i i i i 
ELS ‘Severe: ISevere: ISeverei: ISevere: iSevere: iSevere: 
| slope. | slope. | slope. | slope. | slope. | slope. 
4 LI 1 П 1 П 
! ! í ! ! 1 š 
Newark----------- iSevere: iSevere: ‘Severe: Severe: ‘Severe: Severe: 
| floods, | floods, | floods, | floods, | floods, | floods 
| wetness. | wetness. | wetness. | wetness. | wetness. i 
' 1 LI ! ' ' 

1 ! ! 1 П 1 
HeC--------------- IModerate: i Moderate: Moderate: iSevere: iModerate: iModerate: 
Heitt | slope, | slope, | slope, | slope. | slope, | slope. 

| too clayey. | shrink-swell. | shrink-swell. | | 108 strength, | 
i | i | | shrink-svell. | 
1 ' LI 1 ' 
l 1 TI 4 ! 
LEB --!Severe: iSevere: iSevere: iSevere: (Severe: iModerate: 
Licking | wetness. | shrink-swell. | shrink-swell, | shrink-svell. | low strength, | wetness. 
i i | wetness. i | shrink-swell. | 
' ' ' LI 1 1 
1 ! 1 І I I 
LoC------- — dj {Severe: ISeverei iSevere: iSevere: iSevere: IModerate: 
Licking | wetness. ! shrink-swell, | shrink-swell, | shrink-swell, | low strength, | wetness, 
i H | wetness. | slope. | shrink-swell. | slope. 
LI П 1 t ' 
l I 1 ! TI 


See footnote at end of table. 
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Soil name and 
map symbol 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Severe: 
slope, 
wetness. 


Severe: 
too clayey. 


Severe: 
slope, 
too clayey. 


Severe: 
wetness, 
too clayey. 


Severe: 
floods, 
wetness. 


Severe: 
wetness, 
too clayey. 


Severe: 
floods. 


Severe: 
floods. 


Slight--------- 


Moderate: 
slope. 


Moderate: 
floods. 


Severe: 
floods, 
vetness, 
too clayey. 


Severe: 
too clayey. 


Severe: 
wetness, 
floods. 


€ ———————— 

1 LI 1 

i Dwellings i Dwellings i Small 

i without i vith | commercial 

I basements i basements | buildings 
2809 те SP SONEN pn αμ ον 

| 

iSevere: (Severe: iSevere: 

| shrink-swell, | shrink-swell, | shrink-swell, 

| slope. | wetness, i slope. 

| i slope. i 

1 1 1 

1 I ! 

IModerate: iModerate: iSevere: 

i shrink-swell. | shrink-swell. | slope. 

k ' ' 

! 1 1 

| i | 

iSevere: i Severe: iSevere: 

i slope. і slope. | slope. 

4 ' 1 

! ! | 

|Severe: iSevere: iSevere: 

| Shrink-swell, | wetness, | shrink-swell, 

| wetness, | shrink-swell. | wetness. 

' 1 t 

I 1 l 

iSevere: Severe: {Severe 

| floods, t floods, | floods, 

| wetness, | wetness. | wetness, 

4 ' 1 

I I ! 

IModerate: iSevere: jModerate: 

| wetness, | wetness, | slope, 

| Shrink-svell. | | wetness, 

i i | shrink-swell. 

' 1 ' 

П 1 1 

iSevere iSevere: iSevere: 

| floods. | floods. | floods. 

' ' $ 

' ' 1 

iSevere: iSevere: iSevere: 

| floods. | floods. | floods. 

' 1 i 

+ I I 

iSlight--------- iModerate: IModerate 

1 | wetness. | Slope 

LI Li i 

1 1 1 

IModerate iModerate: (Severe: 

| slope. i slope, | Slope. 

i i wetness. | 

i i i 

i ' i 

iSevere: iSevere: | Severe: 

i floods, | floods. | floods. 

' 1 1 

| | | 

' Ц ' 

' 1 1 

1 ' ' 

П 1 I 

' ' ' 

i i i 

(Severe: iSevere: iSevere: 

| floods, | floods, | floods, 

| wetness. | wetness. i wetness. 

1 П 1 

| | | 

iSevere: iSevere: iSevere: 

i floods. i floods. i floods. 

' ' ' 

! ' 4 

iSevere: i Severe: iSevere: 

| wetness, | wetness, | wetness, 

i shrink-swell, | shrink-swell, | shrink-swell, 

| floods. | floods. | floods. 

LI t ' 

' ' ' 

1 D I 

! | ! 


i Local roads 
and streets 


Severe: 
low strength, 
slope, 
shrink-swell. 


Severe: 
low strength. 


slope, 


shrink-swell, 
low strength. 


floods, 
wetness. 


Severe: 
low strength. 


e 
low strength. 
Severe: 

low strength. 


Severe: 


e 
low strength. 


Severe: 
floods, 
wetness, 
1 


on strength. 


Se 
wetness, 
floods, 
low strength, 
shrink-swell. 
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$ 

i Lawns and 
i landscaping 
1 
1 


derate: 
lope. 


= 
uo 


= 
zo 
б. 
Ф 
ч 
t 
στ 
D 


Severe: 
floods, 


wetness. 


derate: 
oo clayey. 


со 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


"slight," "moderate," "good," and "fair." Absence of an entry indicates that the soil was not rated] 
PEU EG ATË то RES ec ы БЕ EI p ae 
Soil name and i Septic tank | Sewage lagoon | Trench | Area i Daily cover 
map symbol i absorption i areas [ sanitary ἰ sanitary | for landfill 
| fields 1 1 landfill | landfill 
I Ц 1 Ц 1 
' i i | | 
A]B2-2-2-222222-2225-2- ISlight----------- IModerate: ISlight----------- iSlight----------- {Good. 
Allegheny i | slope, { i | 
I | seepage. ' i i 
I i i i | 
AlC----------------- iModerate: (Severe: ISlight----------- iModerate: iFair: 
Allegheny ! slope. | slope. ! | slope. | slope. 
' ' ' 
! + } ' ! 
AlD----------------- iSevere: iSevere: iModerate: (Severe: 1Poor : 
Allegheny i slope. i Slope. i slope. i slope. i Slope. 
i i i i } 
ChD----------------- iSevere: ISevere: iSevere: (Moderate: (Poor: 
Cynthiana I depth to rock. | slope, | depth to rock. | slope. | thin layer, 
i i depth to rock. i i i too clayey. 
' 1 ' ' 1 
CyF*: | ! ! ! | 
Cynthiana---------- iSevere: iSevere: iSevere: iSevere: iPoor: 
| slope, | slope, | slope, | slope. 1 slope, 
I depth to rock. | depth to rock. | depth to rock. | | thin layer, 
m H i i i too clayey. 
i | | ! | 
Rock outerop. ! ' i i i 
' 1 ' 1 ' 
' ' ' ! 1 
EdD----------------- iSevere: ISevere: 18вуеге: IModerate: iPoor: 
Eden | percs slowly, | slope. | too clayey, | Slope. | too clayey, 
| depth to rock. | | depth to rock. | i thin layer. 
' 1 1 ' ' 
1 ! ! 1 I 
EfE3---------------- iSevere: (Severe: iSevere: iSevere: iPoor: 
Eden i slope, | slope. | slope, | slope. i slope, 
| peres slowly, i i too clayey, I | too clayey, 
! depth to rock. | ! depth to rock. ! | thin layer. 
' | 
1 П П t 4 
EkB------------- ----|Slight----------- | Moderate: {Slight----------- iSlight----------- 10004. 
Е1К i | Slope, å [ ! 
i | seepage. i i ' 
i i i i i 
EkC----------------- iModerate: iSevere: |Slight----------- iModerate: (Fair: 
Elk | slope. | slope. Ї i slope. { slope. 
' 1 LI 1 1 
TI ! 1 ! ! 
ElA, ElB------------ iModerate: ISevere:. iModerate: |Moderate: 10004. 
Е1К | floods. | floods. | floods. | floods. 
$ Ц ' 1 ' 
' t ! ! 1 
| ‘Moderate: 'Severe: tModerate: IModerate: iFair: 
Elk | Slope, i slope, | floods. | slope, | slope. 
| floods. | floods. i | floods. 
i i i i i 
Ent: i i i i i 
Е1К-------- — ISevere: ‘Severe: iModerate: iSevere: iPoor: 
! slope. ! slope. i slope. ! slope. | slope. 
t ! ' IH 1 
Newark------------- iSevere: iSevere: iSevere: Severe: (Poor: 
| floods, | floods, | floods, | floods, | wetness, 
| wetness, | wetness. | wetness. | wetness. i 
+ ' . a Li + 
1 ! 1 1 1 
НеС---------------. ISevere: ISevere: iSevere: IModerate: iPoor: 
Heitt | peres slowly. | slope. | depth to rock. | slope. | too clayey. 
' + ' ' ' 
I ! 4 I ! 
1с8----------------- iSevere: IModerate: iSevere: iModerate: iPoor: 
Licking | peres slowly, | slope. I too clayey, | wetness, | too clayey. 
| wetness, i | wetness. i | 
' 4 LI ' 1 
I I 1 i ! 
LoC--------- -------- {Severe: | Severe: ‘Severe: Moderate: iPoor: 
Licking | peres slowly, i slope. | too clayey, | slope, | too clayey. 
| wetness. i I wetness. | wetness. ! 
' 1 ' ' ' 
I I ' ' ' 


See footnote at end of table. 
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TABLE 11.--SANITARY FACILITIES--Continued 


1 I l ' ' 
Soil name and i Septic tank | Sewage lagoon | Trench ' Area i Daily cover 
map symbol | absorption | areas i sanitary i sanitary | for landfill 
i fields L i landfill | landfill | 
1 ! 1 1 ! 
i i i i i 
LoeD----------------- iSevere: (Severe: iSevere: iSevere: iPoor: 
Licking | peres slowly, | slope. | too elayey, | slope. | too clayey, 
| slope, i | wetness. i i slope. 
| wetness. i i i i 
i i | i | 
LoC----------------- (Severe: (Severe: iSevere: | Moderate: |Poor: 
Lowell | peres slowly. | Slope | depth to rock, | slope. | too clayey. 
I i | too clayey. i | 
i i ' i i 
LoD----------------- iSevere: iSevere: (Severe: iSevere: iPoor: 
Lowell | slope, | slope. | depth to rock, | slope. | slope, 
| peres slowly. i { too clayey. | | too clayey. 
' ' ' ' 1 
+ I 1 1 LI 
Μο------------------ iSevere: ISlight-—---------- ISevere: iSevere: iPoor: 
MeGary | vetness, | | too clayey, | wetness. i too clayey, 
| percs slowly. | | wetness. i | wetness. 
i ' ' 1 1 
1 ! I ! ! 
Ne------------------ iSevere: iSevere: iSevere: jSevere: iPoor: 
Newark | floods, | floods, | floods, | floods, | wetness, 
! vetness. ! wetness. | wetness. | wetness. ! 
' i 
i і ! ! t 
NfB----------------- iSevere: ISevere: iSevere: IModerate: Fair: 
Nicholson | регсз slowly, | wetness. | wetness, | wetness. | too clayey. 
| wetness. | | too с1ауеу. \ і 
1 LI 1 1 ' 
і 上 ! I ! 
No, Nw----- --------- iSevere isevere iSevere: Severe: 10004, 
Nolin | floods. | floods. i wetness, | floods 
| Ї | floods. i Ї 
Ц £ ! 1 П 
1 1 I 1 ' 
OtB----------------- Severe: (Moderate: . | Moderate: iSlight—---------- Fair: 
Otwell | peres slowly, | slope. i too clayey, i | too clayey. 
| wetness, i i wetness. i i 
͵ ' ! ' ' 
1 1 1 ! ' 
OtC---------------- -|Severe: iSevere: iModerate: Moderate: iFair: 
Otwell | percs slowly, | slope. I too clayey, | slope. | slope, 
i, wetness. | | wetness. i | too clayey. 
+ 1 H ' ' 
! t 1 1 [3 
ОмА-------------- =-- (Severe: ISevere: iModerate: 1Moderate: iFair: 
Otwell | peres slowly, i floods. | floods, | floods. | too clayey. 
| wetness. | | wetness, i i 
H ! ! too clayey. ! i 
' ' 4 t LI 
' ! 1 1 LI 
Pt: | i i i i 
Pits. i | i i i 
| i | i i 
Dumps. i i i ' | 
boc i i i i 
Ro------------ ------ Severe: (Severe: ISevere: iSevere: (Poor: 
Robertsville | floods, | floods, i floods, i floods, j vetness. 
| percs slowly, | wetness. | wetness. | wetness. Ї 
| wetness. i i boc | 
| i ' ' i 
Wo------------------ (Severe: iSlight----------- iSevere: iModerate: (Poor: 
Woolper | регсз slowly. i i too clayey. i floods. | too clayey. 
1 1 1 1 1 
I ! ! ' I 
1р------------------ iSevere: iSlight----------- (Severe: (Severe: 1Poor : 
zipp vetness, ' wetness, | wetness, | too clayey, 
регсз slowly, ' too clayey, | floods. | wetness. 
LI ' ' 
‘ ' | 
! ! 1 
Ц ' ' 
1 П i 


' 
TI 1 
i i 
| floods. | floods. 
' ' 
| | 
! ' 


# See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," "fair," and "poor." Absence of an entry indicates that the soil was not rated] 


Rock outcrop. 


thin layer. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


too clayey. 


Poor: 
large stones, 
too clayey. 


Poor: 
slope, 


= 5 | a LEE а Eg E sma 
Soil name and i Roadfill I Sand i Gravel i Topsoil 
map symbol I ! ! i 
ae SIRT ER _ 1 KØ AE E 1 
127 E ыр А ‚Ыы Ca E СОР 
i | 
E s= ---lFair: Unsuited: jUnsuited: Fair: 
Allegheny i low strength. excess fines. | excess fines. thin layer. 
' ' 
i 1 
Α]ς------------------- (Fair: Unsuited: iUnsuited: Fair: 
Allegheny i low strength. excess fines. | excess fines. slope, 
! ! thin layer. 
1 ! 
AlD----------- -------- iFair: Unsuited: iUnsuited: Poor: 
Allegheny i Slope, excess fines. | excess fines. slope. 
I low strength. | 
' ' 
' l 
ChD------------.------- 1Роог: 00801564: iUnsuited: Poor: 
Cynthiana i low strength, excess fines. | excess fines. thin layer, 
I thin layer. i too clayey. 
LI ) 
1 1 
СуЕ*: i i 
Cynthiana--------- ---iPoor: Unsuited: iUnsuited: Poor: 
slope, excess fines. | excess fines. slope, 
low strength, i thin layer, 
' 
' 
i 
1 
1 
' 
' 
J 
i 
' 
' 
t 
1 
LI 
' 
П 
Ц 
i 
上 


1 
i 
1 
$ 
! 
' 
' 
1 
LI 
I 
----iPoor: 
! 
i 
I 
í 
' 
1 
П 
上 
^ 
1 
1 
t 
1 
+ 
' 


EdD--------------- 
Eden thin layer, 
low strength. 
EfE3----------- -------iPoor: 
Eden slope, 
thin layer, 
low strength. 
k 
ΕΚβ------------ ------- Fair: 
Elk | low strength. 
1 
П 
EKC------------s------ iFair: 
Elk | low strength. 
1 
1 
ΕΙΑ, ElB-------------- Fair: 
ΕΙΚ | low strength. 
1 
1 
ElC------- ------------ iFair: 
Е1К | low strength. 
' 
H 
En*: i 
Elk------------------ (Fair 
| slope,- 
! lon strength. 
LI 
Newark--------------- Poor: 
| wetness. 
LI 
і 
НеС------------------- Poor: 
Heitt | low strength. 
' 
! 
LeB-------- -----------ἰΡοοτ; 
Licking i Low strength. 
' 
! 
LeC--------------- == Poor: 
Licking | low strength. 
+ 
' 
LeD------------- — i Poor: 
Licking I Low strength. 
1 
D 


See footnote at 


end of table. 


Unsuited: 
excess fines. 
Unsuited: 
excess fines. 
Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 


n 
excess fines. 


Unsuited: 


n 
excess fines. 


U 
xcess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


! 
1 
f 
i 
1 
1 
! 
1 
1 
I 
i 
1 
П 
^ 
1 
1 
1 
' 
' 
Ї 
+ 
LI 
1 
1 
i 
i 
i 
Н 
I 
' 
П 
i 
! 
| 
+ 
1 
' 
i 
1 
J 
1 
! 
i 
i 
i 
1 
1 
' 
П 
| 
͵ 
LI 
' 
É 
1 
1 
i 
i 
1 
! 
1 
I 
t 
! 
1 
1 
LI 
1 
' 
1 
I 
1 
1 
1 
' 
i 
' 
$ 
1 
$ 
i 
' 
^ 
(; 
1 
I 
' 
' 
' 
1 
1 
1 
' 
ШЦ 
1 
П 
i 
| 
р 
1 
' 
i 
i 
| 
i excess fines. 
1 

1 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


too clayey, 
large stones. 


Good. 


Fair: 
slope, 


Good. 


Fair: 
slope. 


Poor: 
too clayey. 


Fair: 
thin layer. 
Fair: 
thin layer, 
slope. 


Poor: 
slope. 


GRANT AND PENDLETON COUNTIES, KENTUCKY 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Sand Gravel Topsoil 


LI 
8011 name and | Roadfill 
map symbol 
1 
LI 


' 
! 
LI 
1 
I 
1 I ' 
i i i 
LoC------------------- iPoor: iUnsuited: iUnsuited: (Fair: 
Lovell | low strength. | excess fines. | excess fines. | slope, 
i i i | thin layer. 
' 1 1 ' 
! ! ! ! 
LoD------------------- | Poor: iUnsuited: iUnsuited: (Poor: : 
Lowe11 i low strength. i excess fines. | excess fines. | slope. 
' 1 ' ' 
' I IH t 
Μό-------------------- {Роог: iUnsuited: {Unsuited: iFalr: 
McGary | shrink-swell, | exċess fines. | excess fines. i thin layer. 
i low strength, Ї | å i 
| wetness. II i i 
i | I | 
Νβ-------------------- i Poor: iUnsuited: iUnsuited: iGood. 
Nevark | wetness, | excess fines. | excess fines. ' 
' F ' П 
i ! TI l 
NfB------------------- iPoor: iUnsuited: jUnsuited: Fair: 
Nicholson i low strength, | excess fines, | excess fines. i thin layer. 
| wetness. i i i 
I ' i i 
No, Nw---------------- IPoor: tUnsuited: iUnsuited: 10004. 
Nolin | low strength. | excess fines. | excess fines, 
E 1 1 1 
1 1 ! ! 
OtB------------------- | Poor: iUnsuited: iUnsuited: Fair: 
Otwell | low strength. | excess fines. | excess fines. | thin layer. 
' 1 1 ' 
1 ! П TI 
OtC------------------- iPoor: tUnsuited: iUnsuited: iFair 
Otwell | low strength. | excess fines. | excess fines. | slope, 
i I i | thin layer. 
^ 1 + | 
1 ! LI , 
Όνβ------------------- iPoor: iUnsuited: jUnsuited: (Fair: 
Otwell i low strength. | excess fines. | excess fines. i thin layer. 
1 1 1 1 
1 ! ! Ц 
Pt*: i I | i 
Pits. i i i i 
1 ' ' * 
! I і ! 
Dumps. i | i i 
| i i i 
βο-------------------- iPoor: jUnsuited: iUnsuited: iPoor: 
Robertsville i wetness, | excess fines. | excess fines. | wetness. 
| low strength. ! | i 
1 1 1 1 
' I ' ' 
Wo-------------------- iPoor: iUnsuited: iUnsuited: IPoor: 
Woolper i low strength. | excess fines. | excess fines. | too clayey. 
I ' ' 1 
! 1 ! ! 
Zp-------------------- | Poor: iUnsuited: iUnsuited: (Poor: 
Zipp vetness, i excess fines. i excess fines. i too clayey, 
shrink-swell, 1 i | wetness. 
' ' ' 
: ; | 
i i П 


, 
| 
| low strength. 
LI 
| 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 


TABLE 13.--WATER MANAGEMENT 


indicates that the soil was not evaluated] 


— ————— onë 
5011 name and | Pond 
map symbol | reservoir areas 
κ ы sss 
£ 
| 
AlB, ALC, AlD----- 1 Ѕеераве----------- 
Allegheny 
і 
l 
ChD--------------- iDepth to rock, 
Cynthiana | slope. 
H 
1 
i 
CyF*: i 
Cynthiana-------- iDepth to rock, 
slope. 


Rock outerop. 


EdD, 
Eden 


ЕКВ, EkC, 
Е1В, Εἰς 
Elk 


ElA, 


Ent: 


Е1К-------------- 


Nevark 


Nicholson 


No, 
Nolin 


EfE3--------- 


Nw------------ 


Depth to rock 


Seepage 


Favorable 


Seepage--- 


Favorable- 


Seepage 


See footnote at end of table. 


Absence of an entry 
τ i EI 3 E τ rm “πα a 
H Embankments, i Drainage H Terraces i Grassed 
| dikes, and levees} I and diversions | waterways 
4 ^ 4 ' 
і 1 ' ёс 1 
Н E O I e ee 
' 1 ' H 
i ! ' 1 
ἱΡίρίηβ------------ ιΝοῦ needed------- iSlope------------ {Slope. 
| Í i I 
I ! i ! 
iThin layer, iNot needed------- iDepth to rock, iSlope, 
I hard to pack. i | slope. | rooting depth. 
' ' 1 ' 
| | | | 
| ' ' 
1 ' Ё ' I 
iThin layer, INot needed-------iDepth to rock, iSlope, 
| hard to pack. i | slope. | rooting depth. 
' 1 H ' 
| ὶ | | 
' , ' 1 
, ! ' ! 
+ 1 1 1 
1 LI П TI 
iHard to pack, [Not needed------ - (Slope, iSlope, 
| thin layer. Ї | erodes easily, | erodes easily, 
| ' | peres slowly. | peres slowly. 
' ' ' ' 
[E ' ' l 
' ' 1 Ё 
' ! TI 1 
iPiping — س‎ eet пеейеа-------|51оре ------------ iSlope. 
| | | | 
1 1 1 ' 
! ! ! ῃ 
iPiping ------------ iNot needed- ------iSlope------ ------ iSlope. 
LI ! LI 1 
' 4 1 1 
' I I ! 
(МеБпезз----------- iFloods----------- Not needed------- jWetness, 
| | | | erodes еаз11у. 
iHard to pack------|Not needed------- iSlope------------ iErodes easily, 
i ! | | slope. 
i | | i 
iWetness, iPeres 81041у----- iWetness, iWetness, 
| hard to pack. i | erodes easily. | erodes easily. 
F ' 1 1 
' ! ! і 
!Меспезз, iSlope, INetness, 1851оре, 
| hard to раск. I peres slowly. 4 erodes easily. | wetness, 
i i i | erodes easily. 
i 1 t 1 
I 1 I + 
iNetness, iSlope, iSlope, Slope, 
| hard to pack. | peres slowly. | wetness, | wetness, 
! i | erodes easily. | erodes easily. 
П 1 ' 
l 1 1 1 
{Нага to раск------ Not needed------- 1Еауогар16-------- (Slope, 
1 ' të 1 ' 1 
| | | | erodes easily. 
{Нага to расК------ INot пеебей------- Slope------- ==--- Slope, 
' ' ' 
| : | erodes еаз11у. 
{Нага to pack, {Percs slowly----- iWetness, iPercs slowly, 
| wetness. i | erodes easily, | wetness, 
i i | peres slowly. | erodes easily. 
' ' ' ' 
1 ' t TI 
IVetness----------- iFloods----------- iNot needed-------illetness, 


Hard to pack 


i 
i 
'Percs slowly, 


slope. 


{Rooting depth, 
wetness, 
erodes easily. 
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erodes easily. 


Rooting depth, 
erodes easily. 


Erodes easily. 


GRANT AND PENDLETON COUNTIES, KENTUCKY 77 


TABLE 13.--WATER MANAGEMENT--Continued 


5011 name and Pond 


! 

! Grassed 
map symbol | reservoir areas 

i 

1 

+ 


waterways 


Terraces 
and diversions 


Embankments, 


u 

i Drainage 
dikes, and leveesi 

' 

D 

1 

1 

1 

LI 


LI 
i 
i 
П 
і 
| 
OtB--------------- iFavorable--------- iFavorable--------- Not needed------- {Erodes easily, {Erodes easily, 
Otwell | l i | rooting depth. | rooting depth. 
' ' ' ' + 
' ! П 1 I 
OtC~-+------------ (810рё------------- jFavorable--------- {Моб needed------- |Erodes easily, iSlope, 
Otwell I H i | rooting depth. | erodes easily, 
I i 1 i | rooting depth. 
' n ' 1 r 
! і ! 1 1 Г 
Όνλ--------------- iFavorable--------- iFavorable--------- INot needed------- iErodes easily, iErodes easily, 
Otwell i | i | rooting depth, | rooting depth. 
| i | | percs slouly. | 
i i i i i 
Pt* | i i i i 
Pits. i i i i i 
£ + 1 Li 1 
! ! f 1 1 
Dumps | | i i i 
| i I i i 
Ro---------------- iFavorable--------- iWetness----------- iPercs slowly, {Erodes easily, iWetness, 
Robertsville i | | floods. | wetness, | erodes easily, 
i I | | rooting depth. | rooting depth. 
' ' ' ' ' 
i 1 ! 1 1 
Wo---------------- iFavorable--------- Hard to pack------ iNot needed------- iSlope------------ iErodes easily, 
Woolper Н H i i slope. 
' 1 1 + 
I V 1 
Zp---------------- iFavorable--------- INetness, iPeres slowly, Not needed------- iNetness, 
Zipp hard to pack. percs slowly. 


' 
| 
i 
floods. i 
' 
Ц 
i 
' 
Ф 
1 
! 


' 
1 ! 
! ! 
LI 1 
1 ' 
! П 
1 П 
1 ! 
' ! 
1 1 


9 See description of the map unit for composition and behavior characteristics of the map unit. 


78 SOIL SURVEY 
TABLE 14.--ENGINEERING INDEX PROPERTIES 


[The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated] 


1 ї ] T tlassification |Frag- | Percentage passing T zn — 
Soil name and {Depth USDA texture | | iments | sieve number-- iLiquid | Plas- 
map symbol ' i | Unified | AASHTO | > 3 | | i T | limit | ticity 
i I 1 ' 'inches! 4 1 10 f 40 1200 | ! index 
' Та ! i ' ' Pet 1 1 I 1 i Pet { 
| i i i i Nr | i i | | 
AlB, ALC, AlD------ πο. ο 2. IML, CL, [A-4 ‚ 0 190-100180-100165-100155-95 | «35 | NP-10 
Allegheny i i | CL-ML i | i 1 ' i i I 
| Т-521С1ау loam, loam, IML, CL, (3-4, Α-δι 0 190-100180-100165-95 135-80 | 435 | NP-15 
! ! sandy clay I SM, SC | ! i I ' i i i 
| | loam. | | i i i | ' ' | 
pe ο. loam, 5 ναι і 0-5 165-100155-100 35-5 120-75 | <35 | NP-15 
1 1 oam, gravelly | i A= 1 I 1 1 i H ! 
i i sandy loam. i ' ] A-2, | i i I | | | 
ME | pA q.— de OE të 
1 $ l ! ' ! 1 1 ! 1 
ChD---------------- | Qeli {Silty clay loam IML, CL, 14-15, (0 185-100185-100170-100160-100) 25-42 4-20 
Cynthiana i i | CL-ML | А-6, i | i ! I | i 
i i i | А-7 i i i i i I } 
| 4-181Flaggy clay, IMH, СН, {A-7 1 5-30 170-100165-100:60-100(55-100| 45-75 | 20-45 
I | flaggy silty | CL Ї i ' i i I i | 
| m olas атау, ! ! i ! i i ' | | 
! 'Unveathere | i ї ] i l i ' i 
| | bedrock. i I | | | | | 1 
i \ | i | | i | | ! | 
CyF*: | i i i | i i | | i i 
Cynthiana--------- | 0-4 {Silty clay loam |ML, CL, tA-4, 1 0 |85~100185-100!70-100 160-100} 25-42 ! 4-20 
i i | CL-ML ¦ A-ë, i I i i I ' ' 
I I i i А-7 i | i i i i i 
| 4-181Flaggy clay, IMH, СН, А-7 ¦ 5-30 170-100165-100160=100155=100| 45-75 ! 20-45 
| ! flaggy silty ' CL i i Ї i i I i i 
! | clay, clay. ' ' ' | i | i i i 
| 18 lUnueathered } i i i ' i | i i 
i i bedrock. | | i i i i i i i 
LI LI LI LI ' ' ' ' ! LI Ц 
LI LI ! ῃ ' ! ! + 1 ! l 
Rock outerop. I | ' i i | i | | i i 
i i i i i | 1 l | 1 i 
Fo I Re Eg { 0-6 !Silty clay loam IML, CL, |А-7, Α-δὶ 0-5 185-100185-100175-100170=100| 35-65 | 12-35 
Eden | | I MH, CH | | i i i i | i 
! 6-30|Flaggy silty IMH, CH, 1А-7 110-30 175-100170-100165-100160-100| 45-75 | 20-45 
| | elay, flaggy | CL | i i 1 i i i ) 
1 | clay, silty i i i i | i i | i 
i ! elay. i i i i i Е | | i 
LI 30 iWeathered П 1 ' ' ' ' 1 1 ¥ 
| | bedrock. | ' ' | | | ' | | 
i i i i i i i | I ! I 
EfE3--------------- 1 0-6 |Flaggy silty IML, CL, 1A-7, A-6110-30 165-75 160-70 160-70 155-65 | 35-65 | 12-35 
Eden i i clay. | MH, CH | | | | i ' i | 
| 6-30iFlaggy silty IMH, СН, 13А-7 110-30 175-100170-100165-100160-100| 45-75 | 20-45 
i i clay, flaggy | CL | | i i i i i i 
| ! clay, silty ! | i ! i | ! i I 
' 1 pë H ' 1 I і 
TR MEM p do EE 5 
4 1 ' 1 1 + ' 4 ' ' 1 
d шини | | NE GE DO NM | 
ЕКВ, ЕКС, ELA, E1B,} Lë | | ' i | | i i i 
Flode i 0-8 Silt loam------- IML, CL, {A-4 | 0 !95-100195-100185-100!70-95 | 25-35 | 3-10 
1 , 1 - 1 1 П ' ' ' ' ' 
Elk ' ' i CL-ML 1 1 1 1 | | i 1 
| 8-N21Silty clay loam, ML, CL, {A-4, A-6; 0 195-100190-100185-100175-1001 25-10 | 5-15 
| i silt loam. | CL-ML i i I | I i ' і 
142-651Silty clay 1оат, ML, CL, JA-4, А-6; D 175-100150-100:145-100140-95 | 25-40 | 5-15 
| | silt loam. i CL-ML, i Ї | i | | ' i 
i i | SM-SC | i | ' I | | i 
: ! i i i i i i | i i i 
En : 1 ' ' ' Li 1 ' 1 1 ' H 
oM I 0-8 !Silt loam------- IML, CL, {4-4 | 0  195-100195-100185-100170-95 ! 25-35 | 3-10 
i I | CL-ML i i ' ον i i i i 
| 8-42iSilty clay loam, IML, CL, {A-4, A-6; 0 195-100190-1001(85-100175-1001 25-40 | 5-15 
i | silt Loam. | CL-ML | i } | ' i i I 
142-65 5115у clay loam,iML, CL, JA-4, А-6! 0 115-1001:50-100:85-100(40-95 | 25-40 | 5-15 
' | silt loam. I CL-ML, I ' i | | ' i i 
' | I SM-SC | i | i i ' ' | 
i | i i i ' | | | | ' 


See footnote at end of table. 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


-一 -一 一 一 -一 一 一 -一 一 -一 一 خی ا‎ ΚΠΕ οκ EEE 
Classification TFrag- Percentage passing 


See footnote at end of table, 


J Ц 1 
5011 пате апа iDepthi USDA texture | хи iments | sieve | number-- iLiquid 
map symbol i | | Unified | AASHTO | > 3 | ΠΝ" SEE | limit 
шээх | ο 4 NN NS m 
1 I ni ] 1 | Pc i EE T 1 ËN “Pe 
' i i i i i 1 i i i 
Ent: I i i i i i i H I ' 
Newark------------ | 0-7 {Silt loam------- IML, CL, 11-4 i 0 195-100190-100;80-100155-95 | «32 
i i | CL-ML i i | i i i i 
i 7-40)Silt loam, siltylML, CL, {A-4, i 0 195-100190-100185-100170-95 | 22-42 
i | clay loam. | CL-ML 1 A-6, | I i i | i 
i i i | А-7 i i i i i i 
140-651Silt loam, siltyiML, CL, 14-4, 1 0-3 175-100170-100165-100155-95 | 22-42 
i ¦ clay loam. ! CL-ML i A-6, i i H i i H 
П i i i A-T | | i | | i 
і I i i i i i | i i 
HeC---------------- | 0-6 {Silt loam------- IML, CL, |А-6, А-41) 0-5 | 100 195-100/90-100180-100] 25-35 
Heitt i i | CL-ML i i i i i i i 
i 6-38!Silty clay, ICL, CH, {A-7, A-6i 0-5 | 100 (195-100190-100185-1001 35-65 
l t elay, silty | MH | | i 1 | | i 
I I clay loam. i | i | i | i i 
138 iWeathered i i i I i i i i 
I ! bedrock. | р i i i i i i 
i i i i i i i i i i 
LeB, LeC, LeD------ ! 0-6 !Silt loam------- IML, ΠῚ 1 0 195-100195-100190-100170-90 | 22-35 
Licking i i | CL-ML, | i i i i i i 
i | i CL i ! I i i I i 
| 6-1815ilty clay loam (01. [4-1], A-6] 0 | 100 1 100 190-100170-95 | 30-50 
118-651Silty clay, с1ау! СН LA-T 1 0 | 100 | 100 195-100175-95 | 45-70 
1 t I | ' [i LI 1 ' Ц 
1 £ ' ' I 1 П 1 ' Ц 
LoC, LoD----------- i 0-8 {Silt loam------- IML, CL, jA-4 i 0 | 100 195- ΠΡ шалаа 100: 22-32 
Lowell i | | CL-ML | i i i i 
! 8-561Silty clay, ICL, CH, JA-7, A-6! O | 100 195- 100190- 100185-100! 35-65 
i | clay, silty | MH | | i | ' i 
i i clay loam. i | | I i | i 
156-60| iClay, silty olay | CH, MH, 13-7 | 0—5 195-100190-100185-100175-100! 45-75 
i i Н i | i | i i 
' 60 人 ER i | i i i I ' i 
i i bedrock. | i | I ' | ' i 
i i i i i I i i i i 
e E EEE ¦ 0-7 18115 loam------- ICL, CL-MLIA-4, A-6; 0 i 100 1100 190-100!70-95 | 25-40 
Мсбагу i 7-40!Silty clay, ICL, CH 13-1 | 0 i 100 1 100 195-100:90-1001) 45-60 
i i silty clay i i | i i i i i 
| i loam. | i i I ' I i 
140-65 |Stratified silty!CL, CH 1А-6, A-7| ο 1(95-100195-100195-100| 185- 1001 35-55 
i i elay loam to i i i i Н | | i 
' | clay. | I | i і i i i 
i | i i i i i I i i 
Nema sts 522-248522 ! 0-7 Silt loam------- IML, CL, (3-4 t ο 195-100190-100180-100155-95 i >32 
Немагк i | CL-ML i i i ' ' i i 
i7- 401Silt loam, siltyjML, CL, 13А-Ч, i ο 195-100190-100185-100170-95 | 22-42 
i | clay loam. ! CL-ML | А-6, | i i i | | 
i i i A-7 i i i i i i 
130-65 (5114 loam, -silty!ML, CL, 13-48, i 0-3 175-100170-100165-100155-95 | 22-42 
i | clay loam. | CL-ML 1.8-6, ! ! l Í i i 
i i i 上 А-7 ' i i i i | 
i i i i i I i i i i 
REB ! 0-8 15116 loam------- IML, CL, (3-4 ' 0 195-100195-100185-100180-95 | 25-35 
Nicholson | 1 | CL-ML | | Ї i | i i 
š | 8-26;Silty clay loam,!CL, CL-MLIA-6, 10 (95-100:95-100185-100180-100| 25-45 
I | silt loam. i | A-4, | ' i I i i 
i i i i А-7 | i | i і i 
126-38!Silty clay loam,!CL, CL-ML!A-6, | 0  195- 100190- 100180-100175-95 | 25-45 
i | silt loam. ! | А-4, ! | ! ! ї i 
i | i | A-7 i i i i i | 
138-65iSilty clay, (СН, CL А-7 i 0-10 180-100170-100160-100!55-95 i 40-70 
Ї | elay, channery | | | i | i | | 
i i clay. і i i i i і i I 
i i i I | i i i i i 
Νο, Νν------------- { 0-7 {Silt loam------- IML, CL, jA-4, A-6; 0 i 100 їнэ» ах at i 25-40 
Nolin i | | CL-ML | | | i i 
| 7-60!Silt loam, silty|ML, CL, {A-4, | 0 1100 195-100! 185- 100} 175-100! 25-46 
i | clay loam. | CL-ML i A-6, | i 1 р 
t i i i А-7 i i i i 
i i i i i i i i 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 
Ü Classification iFrag- Percentage passing 


П 
1 П | 1 П 
5011 name and 'Depthi USDA texture | . iments | sieve number-- iLiquid | Plas- 
map symbol | | | Unified μας AASHTO | > 3 | ΠΕ Ї TO limit | ticity 
| 1 ! I linchesi 4 | 10 | 40 200 | ¦ index 
oe I ας DET [| | EDU. 
1 ! I LI 1 i ' I 1 1 
OtB, OtC----------- | 0-7 18116. 108Π------- ICL, CL-ML} A-4, A-6; 0 | 100 į 100 190- 100170- 95 | 25-35 | 5-15 
Otwell i 7-2318ilty clay loam,iCL, CL-MLJA-4, A-6i 0 i 100 | 100 190- 1001 i70- 95 | 25-40 | 5-20 
i i silt loam. i i i | i I i 
123-481S11ty clay loam, {CL 1А-6, А-Т| 0 195-100195- 100! oe 100} 14 90 | 35-50 | 20-30 
{ | loam, silt Н i H i i i i 
| | loam. i i i i ' | i 
148-65 Stratified silt {CL iA=6, A-71 0 195-100190-100] tase 1001 \во- 95 | 35-50 | 15-25 
i i loam to silty | I i i i i i i i 
| | clay. П ' i i l р i i i 
i I i i і | i i i | | 
Όνβ---------------- i 0-1 {Silt loam------- ICL, CL=ML{A=4, А-61 0 | 100 | 100 190-100170-95 | 25-35 | 5-15 
Otwell | Te23iSilty clay loam, |CL, CL-MLIA-4, A~6; 0 1 100 | 100 190-100170-95 1 25-40 | 5-20 
! | silt loam. i i i i | ! | | 
123-48(Silty clay loam,iCL 1А-6, A-TI 0 195-100/95-100185- 100165- 90 | 35-50 1 15-30 
i | loam, silt i bc i i i р i i | 
I | loam, і ' i | i i i i I 
148-65|Stratified silt 101 14-6, Α-τι 0 195-100175-100175- 100175- 95 ¦ 35-50 ¦ 15-30 
! i loam to silty 1 i i I i | | i i 
! | clay. i ' i l i | i | i 
' 1 ' ' ' ' ' П 1 ' 1 
1 上 П 4 ! x 1 LI I [D l 
Pt*: i i i i | i i | i р 
Pits i i | i i i i i і | | 
Ц ' 1 1 ' t ' t t 1 1 
1 П 1 I 1 I t ' I I D 
Dumps i | i i i i i i i i i 
i ! i i i i ! ' i i i 
Ro----------------- i 0-131Silt loam------- (ML (А-4 10 195-100:95-100:85-100:75-100| 25-35 | 2-10 
Robertsville }43-25;Silt loam, siltylML, CL, {A-4, A-6; 0 195- 100195- 1001 90- 1001 80-100; 25-40 | 3-20 
I | clay loam. | CL-ML I I i i | 
125-5018ilty clay loam, ML, CL, 13-4, A-bi 0 195- 100195- 100190- 1001 180- 100! 25-40 | 3-20 
П 1 silt loam. | CL-ML i i ' | | 
150-6515115у clay loam, CL, CH, 1А-6, i 0-5 180- 100175- 100170- 1001 160- 1001 25-50 | 5-35 
! 1 silty clay, i CL-ML | A-7, | i i i i | ' 
i ¦ silt loam. | | А-4 | ! I i i i i 
. | i i i i i i i i i | 
ἥο----------------- i 0-9 {Silty clay loam (01 1A-6, А-Т! 0-5 195- 100190- 100185- 100175- 1001 34-42 } 15-22 
Woolper i 9-191Silty clay, ICL, CH А-Т, А-6| 0-10 195- 100190- 100185-100175-100! 35-65 ¦ 15-40 
| | silty clay | | i i I ! we ' | 
| | loam, clay. i i | ku I | | i 
119-65|Clay, silty clay CH, CL (4-1 i 0-10 195- 100190- тоо} 85- 100175- 1001 45-75 | 20-45 
i 1 ' ' ' 1 1 
1 TI i і ' 4 | 1 1 
1р----------------- | 0-7 {Silty clay loam ICL, СН А-Т, А-61 0 і 100 т 100 ios 100'90- 95 1 35-55 | 20-30 
Zipp 7-391С1ау, silty iCL, CH 1A-7 i 0 1 100 1 100 195- 100190- -95 | 45-50 | 25-35 
! clay, silty | і i | 1 | 
| clay loam. I | i ] i р 
39-651С1ау, silty clay CL, CH 13-17 | 0 ! 100 100 190-100175-95 1 45-60 | 25-35 
| | i i i 
| | i i i 
i | i ' i 
i | i i i 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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Арзепсе 
rosion 
factors 


Shrink-swell 
potential 


15011 reaction 


Available 


Entries under "Erosion factors--T" apply to the entire profile. 
| 
. |water capacity 
I 
| 


Permeability 


TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Depth 


of an entry indicates that data vere not available or vere not estimated) 


Soil name and 


map symbol 


GRANT AND PENDLETON COUNTIES, KENTUCKY 
[The symbol < means less than. 
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See footnote at end of table. 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--CONTINUED 
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potential 
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Pte: 


8 See description of the map unit for composition and behavior characteristics of the map unit. 
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GRANT AND PENDLETON COUNTIES, KENTUCKY 


TABLE 16.--SOIL AND WATER FEATURES 


The symbol > means more 


Absence of an entry indicates that the feature is not a concern] 


[See text for definitions of terms such as "rare," "brief," "apparent," and "perched." 
than. 
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See footnote at end of table. 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 


1 T Flooding High water table Bedrock | Risk of corrosion 
Soil name and Hydro-i” ї I H 
Months Depth Kind Months |Depth|Hard= |Uncoated {Concrete 


i i 
map symbol i logici Frequency | Duration 
t LI 
! l| 
l 


group ! i ness | steel | 
GO GR ee KE ар уш ин aa TST TOI TT TT TT TET CIE 
i T 1 1 TT | 
έρ---------------- i C/D Frequent--- --- High----- оя. 
21рр i ' 


1 | 
1 t 
} ] 
' ' 
1 Ц 
LI ! 
i i 
-|Brief----- Dec-Nay | 0-1.01Apparent|Dec-May | »60 
' ' 
' Н 
1 ' 
1 ' 
1 LI 
i i 


9 See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 17.--CLASSIFICATION OF THE SOILS 


[An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a 
deseription of those characteristics of the 5011 that are outside the range of the series) 


I 

Soil name | Family ог higher taxonomic class 
+ 
LI 


Fine-loamy, mixed, mesic Typic Hapludults 

Clayey, mixed, mesic Lithic Hapludalfs 

Fine, mixed, mesic Typic Hapludalfs 

Fine-silty, mixed, mesic Ultic Hapludalfs 

Fine, mixed, mesic Typic Hapludalfs 

Fine, mixed, mesic Aquic Hapludalfs 

Fine, mixed, mesic Typic Hapludalfs 

Fine, mixed, mesic Aeric Ochraqualfs 

Fine-silty, mixed, nonacid, mesic Aeric Fluvaquents 
Fine-silty, mixed, mesic Typic Fragiudalfs 
Fine-silty, mixed, mesic Dystric Fluventic Eutrochrepts 
Fine-silty,.mixed, mesic Typic Fragiudalfs 
Fine-silty, mixed, meslc Typic Fraglaqualfs 

Flne, mlxed, mesic Typic Argiudolls 

Fine, mixed, nonacid, mesic Typic Haplaquepts 
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р Л EDEN. Moderately deep, sloping to steep, well drained soils that have a clayey subsoil; on ridgetops and hillsides 


EEJ LOWELL-NICHOLSON Deep gently sloping to moderately steep, well drained and moderately weil drained soils 
that have a clayey and loamy subsoil; on ridqetops and hillsides 


Ез NOLIN-LICKING-OTWELL Deep, nearly level to moderately steep, well drained and moderately well drained 
soils that have a loamy or clayey subsoil; on flood plains and stream terraces 


[4] OTWELL-LICKING-ELK: (This unit occurs only in Pendleton County) 
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The first letter 


SOIL LEGEND 


, always a capital, 15 the initial letter of the soil name. The second letter 15 used to 


identify separate mapping units that begin with same first letter The third letter, if used, 15 å 


capital and connotes slope class. 


Symbols without a slope letter are nearly level, except for the 


Elk-Newark complex which has both steep and nearly level slopes, and Pits-Dumps complex which 


15 areas having no identifiable soil. A final number, 3, 


eroded 


SYMBOL 


АВ 
AIC 
AID 


ChD 
CyF 


EdD 
EfE3 


in the symbol shows that the soil is severely 


NAME 


Allegheny loam, 2 to 6 регсепт slopes 
Allegheny loam, 6 to 12 percent slopes 
Allegheny loam, 12 to 20 percent slopes 


Cynthiana silty clay loam, very rocky, 6 to 20 percent slopes 
Cynthiana-Rock outcrop complex, 20 то 50 percent slopes 


Eden silty clay loam, 6 to 20 percent slopes 

Eden flaggy silty clay, 20 to 30 percent slopes, severely eroded 
Elk silt loam, 2 to 6 percent slopes 

Elk silt loam, 6 to 12 percent slopes 

Elk silt loam, rarely flooded, 0 to 2 percent slopes 

Elk silt loam, rarely flooded, 2 to 6 percent slopes 

Elk silt loam, rarely flooded, 6 to 12 percent slopes 
Elk-Nevvark complex 


Heitt silt loam, 6 to 12 percent slopes 
Licking silt loam, 2 to 6 percent slopes 
Licking silt loam, 6 to 12 percent slopes 
Licking silt loam, 12 to 20 percent slopes 
Lowell silt ioam, 6 to 12 percent slopes 
Lowell silt loam, 12 to 20 percent slopes 
McGary silt loam 

Newark silt loam 

Nicholson silt loam, 2 to 8 percent slopes 
Nolin silt loam 

Nolin silt loam, frequently flooded 
Otwell silt loam, 2 to 6 percent slopes 
Otwell silt loam, 6 to 12 percent slopes 
Otwell silt loam, rarely flooded, 0 to 2 percent slopes 
Pits-Dumps complex 

Robertsville silt loam 


Woolper silty clay loam 


Zipp silty clay loam 
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CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
State forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 
Indian mound (label) 
Located object (label) 
Tank (label) 
Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, singte line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 
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SOIL DELINEATIONS AND SYMBOLS 


Сед 


ESCARPMENTS 


Bedrock ПЕЕ 
(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 


Slide or slip (tips point upslope) 


Stony spot, very stony spot 
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